
TUBE HANDBOOK 

ALL TYPES 



This HANDBOOK of data on all RCA tubes has 
been compiled to meet the requirements of elec- 
tronic engineers for tube information which can be 
kept up-to-date. Its convenient, loose-leaf form 
permits the revision of data on existing tubes and 
the addition of data on new tubes as they are made 
available. 

The material is arranged in sections with tabbed 
separators to facilitate quick reference. The gen- 
eral section contains a table of contents for the 
complete Handbook, a detailed explanation of tube 
ratings and typical operating conditions, tube out- 
line drawings, base drawings, and other useful in- 
formation concerning tubes. The other sections, 
indexed according to tube classes, contain ratings, 
characteristics, operating conditions, and curves 
for the many different tubes in those classes. 

The RCA Tube Handbook is especially useful to 
designers of tube equipment but will prove helpful 
to anyone having need for concise data on our 
various tubes. If further data on any tube type 
are desired, we shall be glad to be of assistance. 
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The information in this section, in general, 
applies to all classes of RCA tubes. It 
includes the Index of Contents for ail sec- 
tions, preferred-type lists, discussion of 
ratings, drawings of bases, caps, and 
tubes, as well as other general information 
of interest to the equipment designer. 
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for further Technical Information, write to 
Commercial Engineering, Tube Department, 
Radio Corporation of America, Harrison, N. J. 

7-52 



NOTICE 

Service sheets for this Handbook will be sent dur- 
ing the subscription period to the subscriber whose 
name appears in our records. 

In case this Handbook is resold or transferred 
within any subscription period, we shall be glad to 
register the change and to send service sheets to 
the new owner providing he notifies us of the 
change. 

Each of the binders for this Handbook has an 
identifying serial number at the lower right of 
the inside back cover. Use of these numbers in 
correspondence pertaining to this Handbook is re- 
quested to facilitate its identification in our 
records. 

In order that the new owner may not miss any of 
the service sheets, notification for change in regis- 
tration of ownership of this Handbook identified by 
serial numbers should be forwarded promptly to 
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Sheets in the RCA Tube Handbook are arranged in the 
TABLE OF CONTENTS in order of appearance in each 
section. To facilitate location of tube types when 
only the type number is known, the INDEX OF TUBE 
TYPES, which follows the TABLE OF CONTENTS, lists 
type numbers in numerical-alphabetical-numerical 
sequence. 

The TABLE OF CONTENTS and INDEX OF TUBE TYPES may 
be used to determine: 

(1) location of individual data sheets 

(2) completeness of Handbook 

(3) arrangement of Handbook sheets 

Re fe r e nc e is to front of sheet only unless 
o therwi se indicated . Date appe ar ing oh sheet 
is- identified by month and year only (i.e., 2-56). 
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This INDEX OF TUBE TYPES is arranged in numerical - 




alphabetical -numerical sequence of tube types. The 




letter in the "Section 11 column indicates the particu- 




lar section in which the tube type will be found. 




The sections are keyed as follows: 




C = CATHODE RAY P = PHOTOTUBE 




F = THYRATRON & IGNITRON R = RECEIVING 




G = GENERAL S = SEMICONDUCTOR DEVICE 




M = MISCELLANEOUS T = TRANSMITTING 




" Indicates that data for this type follow data for 




another type on same sheet. 




* Type is approaching obsolescence. Not recommended 




for new equipment design. 




* Discontinued type. Data retained in Handbook for 




reference purposes only. 




Re f er enc e is to front of sheet only unless 




otherwise indicated. Date appear ing on sheet 




is identified by month and year only (i. e . , 2-56). 


<> 
Tube „> Sheet 
Type ^ & Date 


Tube w° Sheet 
Type ^ & Date 


0A2. 


M 


DATA 1, 11-54 


1H5-GT 


R 


1H5-GT/G DATA, 1-43 
TENT. DATA, 6-42 






M 


DATA 2, 12-47 


1L4 


R 


0A3. 




M 


OA3/VR75 DATA, 4-44 


1L6* 


R 


TENT. DATA, 8-53 


0A4- 


G 


M 


TENT. DATA, 4-38 


1LA4 # 


R 


TENT. DATA, 5-41 


0B2. 
0C3. 




M 
M 


DATA, 1-55 

OC3/VR105 DATA, 4-44 
OD3/VR150 DATA, 4-44 
(On back of 


1LA6* 


" 


TENT. DATA, 5-41 (On 

1LA4 sheet) 




0D3. 




1LB4* 


R 


DATA, 10-47 








1LC5* 




DATA, 10-47 (On back 








OC3/VR105 sheet) 






of 1LB4 sheet) 


0Z4* 


, 






1LC6* 


R 


DATA, 10-47 


0Z4 


-G*... 


R 


TENT. DATA, 9-38 


1LD5* 


R 


DATA, 10-47 


1A3. 
1A5- 




R 
R 


DATA, 8-43 
1A5-GT/1A5-G TENT. 


1LE3* 


" 


DATA, 10-47 (On back 

of 1LD5 sheet) 


GT*. . . 








DATA, 5-41 


1LG5* 


R 


DATA, 2-49 


1A6« 


...... 


R 


DATA, 4-37 


1LH4* 


R 


DATA, 10-47 


1A7- 


GT 


R 


1A7-GT/G DATA, 1-43 


1LN5* 


" 


DATA, 10-47 (On back 


1ACS 




R 


TENT. DATA, 9-49 






of 1LH4 sheet) 






R 


CURVE 92CM-7 261 


1N5-GT 


R 


1N5-GT/G DATA, 1-43 


IADS 




R 


TENT. DATA, 9-49 


1N34-A 


S 


TENT. DATA, 8-53 






R 


CURVE 92CM-7 251 


1N38-A 


S 


TENT. DATA, 8-53 






R 


CURVE 92CM-7250 


1N54-A. ... 


S 


TENT. DATA, 8-53 


1B3- 


GT 


R 


1B3-GT/8016DATA, 11-49 


1N55-A 


S 


TENT. DATA, 8-53 


1C5- 


GT*... 


R 


1C5-GT/1C5-G TENT. 


1N56-A 


S 


TENT. DATA, 8-53 








DATA, 5-41 


1N58-A 


S 


TENT. DATA, 8-53 


1C21 




M 


TENT. DATA, 12-42 


1P21 


P 


DATA, 11-49 


1D8- 


GT*.".'. 


R 


DATA, 9-41 




P 


CURVE 92CM-6456R3 






R 


CURVE 92C-6059 




P 


CURVE 92CM-7018R1 


1E8* 




R 


TENT. DATA, 9-49 


1P22 


P 


DATA, 3-48 






R 


CURVE 92CM-7165 




P 


CURVE 92CM-6585R1 
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this sheet 


Tube 


& Sheet 


Tube 


«* Sheet 


Type 


<$ & Date 


Type 


c/ & Date 


1P28 


P 


DATA 1, 7-55 


2D21 


F 


DATA, 6-48 




P 


DATA 2, 7-55 




F 


CURVE CE-6534T2 




P 


CURVE 92CL-6547R3 




F 


CURVE 92CM-6531R1 


1P29 


P 


DATA, 8-47 


2E24 


T 


DATA 1, 11-50 




P 


CURVE 92CM-6472R1 




T 


DATA 2, 11-50 


1P37 


P 


DATA, 8-47 




T 


DATA 3, 11-50 


1P39 


P 


DATA, 8-47 




T 


CURVE 92CM-6659R1 


IP 40 


it 


DATA, 8-47 (On 1P39 


2E26 


T 


DATA 1, 8-54 






sheet) 




T 


DATA 2, 8-54 


1P41 


P 


DATA, 11-50 




T 


DATA 3, 8-54 




P 


CURVE 92CM-5217R3 




T 


OUTLINE CE-6607R2 


1P42 


P 


DATA, 7-50 




T 


CURVE 92CM-6630 




P 


CURVE 92CM-6783R2 


2F21 


C 


TENT. DATA, 6-46 


1Q5-GT*... 


R 


1Q5-GT/1Q5-GDATA, 7-41 




C 


OUTLINE CE-6653 


1B5 


R 


DATA. 5-42 


2J50 


M 


TENT. DATA, 1-51 




R 


CURVE 92C-6098R1 




M 


COUPLING CE-7509 


1S4* 


R 


DATA, 1-42 




M 


OUTLINE CE-7507B 




R 


CURVE 92C-6175R1 




M 


CURVE 92CM-7511 


1S5 


R 


DATA, 6-47 


2K26 


M 


TENT. DATA 1, 11-48 


1T4 


R 


DATA, 1-55 




M 


TENT. DATA 2, 11-48 




R 


CURVE 92C-6357 




M 


OUTLINE CE-6986VB 


1T6* 


R 


TENT. DATA, 9-49 




M 


COUPLING ARRANGEMENT 




R 


CURVE 92CM-7257 






CE-7008VB 




R 


CURVE 92QJ-7259 




M 


CURVE CE-7003T 


1U4 


R 


DATA, 11-54 


2N32 # 


S 


TENT. DATA, 6-53 




R 


CURVE 92CM-6669R1 




S 


OUTLINE CE-7970 


1U5 


R 


TENT. DATA, 6-47 


2N33 # 


S 


TENT. DATA, 6-53 




R 


CURVE 92CW-6172R1 


2N34* 


s 


TENT. DATA, 6-53 


1-y* 


R 


DATA, 2-40 




s 


CURVE 92CM-7962 


1V2 


R 


TENT. DATA, 11-49 


2N35* 


s 


TENT. DATA, 6-53 


1X2-A*.... 


R 


TENT. DATA, 11-50 




s 


CURVE 92CMr7959 


1X2-B 


R 


TENT. DATA, 3-54 


2X2-A 


M 


DATA, 9-55 


2A3 


R 


DATA, 10-47 


3A2 


R 


TENT. DATA, 5-54 




R 


CURVE 92S-5233R1 


3A3 


R 


TENT. DATA, 3-54 


2A4-G* 


M 


TENT. DATA, 7-41 


3A4 


M 


DATA, 12-44 


2A7 # 


R 


DATA, 11-37 




M 


CURVE 9 2C-6370 


2AF4-A 


R 


DATA, 3-55 


3A5 


M 


TENT. DATA, 6-42 


2AP1-A*... 


C 


DATA 1, 7-45 




M 


CURVE 92C-6376 




C 


DATA 2, 7-45 


3ALS 


R 


DATA, 7-55 




C 


CURVE 92CM-6410R1 


3AP1-A*.. . 


C 


DATA, 6-46 


2B7 # 


R 


DATA, 12-47 


3AU6 


" 


DATA, 7-55 (On 3AL5 


2BP1 


C 


DATA, 9-50 






sheet) 




C 


CIRCUIT CE-6777R1 


3AV6 


11 


DATA, 7-55 (On 3AL5 




C 


CURVE 92QM-6748R1 






sheet) 


2BP11 


C 


DATA, 9-50 


3B2 


R 


TENT. DATA, 7-55 


2C21/1642 # 


M 


TENT. DATA, 3-43 


3B25 


T 


TENT. DATA, 7-45 




M 


CURVE 92CM-6385R1 


3B28 


T 


TENT. DATA 1, 2-52 


2C39-A*... 


T 


TENT. DATA 1, 10-53 




T 


TENT. DATA 2, 2-52 




T 


TENT. DATA 2, 10-53 


3BC5 


R 


DATA, 2-56 




T 


OUTLINE CE-8000 


3BN6 


ii 


DATA, 2-56 (On 3BC5 




T 


CURVE 92QM-7998 






sheet) 


2C40* 


M 


TENT. DATA, 11-45 


3BP1-A.... 


C 


DATA 1, 7-45 




M 


CURVE 92CM-6507 




C 


DATA 2, 7-45 


2C43* 


M 


TENT. DATA, 11-45 




c 


CURVE 92CM-6412R1 




M 


CURVE 92CW-6508 
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Tube 


if Sheet 


Tube 


w 0< " Sheet 


Type 


e,° & Date 


Type 


J & Date 


3BY6 


.. 


DATA, 2-56 (On 3BC5 


4- 12 5 A/ 










sheet) 


4D21 


T 


DATA 1, 11-48 


3BZ6 


" 


DATA, 2-56 (On back of 




T 


DATA 2, 11-48 






3BC5 sheet) 




T 


OUTLINE CE-6764 


3C23 


F 


TENT. DATA, 5-46 


4- 2 50 A/ 






3C33 


T 


DATA, 3-48 


5D22 


T 


TENT. DATA 1, 11-48 




T 


OUTLINE CE-6780 




T 


TENT. DATA 2, 11-48 


3C45 




See 6130/3CV5 




T 


OUTLINE CE-707 5 


3CB6 


" 


DATA, 2-56 (On back of 


4-1000A*.. 


T 


TENT. DATA 1, 10-53 






3BC5 sheet) 




T 


TENT. DATA 2, 10-53 


3CF6 


11 


DATA, 2-56 (On back of 




T 


OUTLINE CE-7930 






3BC5 sheet) 


4BC8 


R 


DATA, 2-56 


3D22-A 


F 


DATA 1, 7-55 


4BQ7-A 


" 


DATA, 2-56 (On 4BC8 




F 


DATA 2, 7-55 






sheet) 




F 


DATA 3, 7-55 


4BZ7 


" 


DATA, 2-56 (On 4BC8 




F 


CURVE CE-6483T3 






sheet) 




F 


CURVES CE-6865T1-6830T 


4C33 


T 


DATA, 5-49 


3E22* 


T 


TENT. DATA 1, 12-46 




T 


OUTLINE CE-6936 




T 


TENT. DATA 2, 6-46 


4D21 




See U-125A/UD21 


3E29 


T 


DATA 1, 5-54 


4E27/8001. 


T 


DATA 1, 3-45 




T 


DATA 2, 5-54 




T 


DATA 2, 3-45 




T 


CURVE 92CM-7927 




T 


CURVE 92CM-6261R1 


3JP1 


C 


DATA 1, 8-51 




T 


CURVES 92CM-6262T1 & 




C 


DATA 2, 8-51 






92CM-6263T1 




C 


CURVE 92CM-7671 


4E27A/ 






3JP7 


C 


DATA, 8-51 


5-125B. .. 


T 


DATA 1, 11-54 


3KP1 


C 


DATA, 9-49 




T 


DATA 2, 11-54 




C 


CIRCUIT CE-6690R1 




T 


DATA 3, 11-54 




C 


CURVE 92CM-7191 




T 


CURVE 92CM-7512 




C 


CURVE 92CM-7194 


4J50 


M 


TENT. DATA 1, 6-54 


3KP4* 


C 


TENT. DATA 1, 11-48 




M 


TENT. DATA 2, 6-54 




C 


TENT. DATA 2, 11-48 




M 


OUTLINE CE-8296-8297B 


3KP11 


C 


DATA, 9-49 


4J52 


M 


TENT. DATA 1, 10-53 


3LF4* 


R 


DATA, 10-47 




M 


TENT. DATA 2, 10-53 


3MP1* 


C 


TENT. DATA, 7-50 




M 


OUTLINE CE-7858-7857B 




C 


OUTLINE CE-7488 


4X150A 


T 


DATA 1, 1-54 


304 


R 


TENT. DATA, 5-41 




T 


DATA 2, 1-54 




R 


CURVE 92C-6281 




T 


DATA 3. 1-54 


3Q5-GT 


ii 


3Q5-GT/G DATA, 5-42 




T 


OUTLINE CE-7153R2 






(On back of 3Q4 curre 




T 


CURVE 92CM-7152R1 






92C-6281) 


4X150D 


T 


DATA, 5-55 


3RP1 


C 


DATA, 9-55 


4X500A 


T 


DATA, 9-48 


3RP1-A 


c 


TENT. DATA 1, 7-55 




T 


OUTLINE CE-7028 




c 


TENT. DATA 2, 7-55 


5-125B 




See HS27A/5-125B 




c 


CURVE 92CM-7143R1 


5ABP1 


C 


TENT. DATA 1, 6-53 


3RP4 


c 


DATA, 9-55 




C 


TENT. DATA 2, 6-53 


3S4 


R 


DATA, 1-55 




c 


OUTLINE CE-7842 


3V4 


R 


DATA, 1-55 




c 


CURVE 92CM-7910 


4-65A 


T 


TENT. DATA 1, 5-49 


5ABP4 


c 


DATA, 11-55 




T 


TENT. DATA 2, 5-49 


5ABP7 


11 


DATA, 11-55 (On 5ABP4 




T 


OUTLINE CE-7156 






sheet) 




T 


CURVES CE-7164T-7163T 


5ABP11 


" 


DATA, 11-55 (On 5ABP4 










sheet) 






5AM8 


R 


DATA, 2-56 
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Tube 
Type 



<*P 



Sheet 
& Date 



Tube 
Type 



tf 



Sheet 
& Date 



5AN8 


" 


5AQ5 


" 


5AS4 


R 


5AS8 


n 


5ATB 


ii 


5AUP24. . . . 


c 




c 




c 


5AV8* 


" 


5AYP4 


c 




c 




c 


5AZ4* 


R 


5BP1-A*... 


C 




c 




c 


5CP1-A 


c 




c 




c 




c 


5CP7-A.... 


c 


5CP11-A... 


c 


5CP12 


c 


5D22 




5FP4-A 


c 




c 


5FP7-A. ... 


c 


5FP14 


c 


5J6 


R 


5R4-GY 


M 




M 


5T4* 


R 


5TP4* 


C 




C 


5U4-G 


R 




R 




R 


5U4-GB 


R 




R 




R 




R 




R 


SU8 


R 


5UP1 


C 




C 




C 




C 


5UP7 


C 


5UP11 


C 


5V4-G 


R 



DATA, 



TENT. 
TENT. 



DATA, 2-56 (On 5AM8 

sheet) 

DATA, 2-56 (On 5AM8 

sheet) 

TENT. DATA, 2-56 

DATA, 2-56 

2-56 (On 5AS8 

sheet) 
DATA 1, 8-54 
DATA 2, 8-54 

CURVE 92CM-8343 

DATA, 2-56 (On back of 
5AS8 sheet) 

TENT. DATA, 5-55 

OUTLINE CE-8559 

CURVE 92CM-7688R2 

DATA, 5-49 

DATA 1, 7-45 

DATA 2, 7-45 

CURVE 920M-4984R3 

DATA 1, 10-51 

DATA 2, 10-51 

OUTLINE CE-6408R4 

CURVE 92CM-6821 

TENT. DATA, 4-47 

TENT. DATA, 4-47 

DATA, 10-51 

See U-250A/5D22 

DATA, 8-51 

OUTLINE CE-6362R4 

DATA, 8-51 

DATA, 8-51 

DATA, 3-55 

DATA, 9-48 

CURVES CE-6418T1-6415T 

DATA, 2-40 

DATA, 3-48 

OUTLINE CE-6656R2 

DATA 1, 3-51 

DATA 2, 3-51 

CURVE 92CM-7497 

TENT. DATA 1, 11-54 

TENT. DATA 2, 11-54 

OUTLINE CE-8444R1 

RATING CHART II 

92CM-8451 

CURVE 92CM-8446 

DATA, 3-55 

TENT. DATA, 12-46 

CIRCUIT CE-6819 

CURVE 92CM-6808 

CURVE 92CM-6810 

TENT. DATA, 12-46 

TENT. DATA, 12-46 

DATA, 9-41 



5W4 # , 
5W4-GT*. 

5WP11.... 

5WP15 

5X4- G*... 

5X8 

5Y3-G* 
5Y3-GT.. 



5Y4-G* . 
5Y4-GT*. 

5Z3* 

5Z4 

5ZP16... 

6A3* 

6A6* 

6A7* 

6A7S« . . 
6A8*, 

6A8-G*. 

6A8-GT* 



6AB4 

6AB5/6N5* 
6AB7*.... 

6AC5-GT*. 

6AC7 

6AD7-G*.. 

6AF4* 

6AF4-A. . . 

6AF6-G. . . 
6AG5 

6AG7. 

6AH4-GT*. 



5W4, 5W4-GT/GDATA, 

3-43 
TENT. DATA 1, 2-49 
TENT. DATA 2, 2-49 
TENT. DATA, 6-48 
DRAWING CE-6919 
CURVE 92CM-6916 
DATA, 3-43 (On beck of 
5W4 sheet) 
DATA, 3-55 

DATA 1, 1-51 

DATA 2, 1-51 

CURVE 92CM-7395 

DATA, 5-55 

DATA, 5-55 (On 5Y4-G 

sheet) 
DATA, 5-55 (On back of 
5Y4-G sheet) 
DATA, 9-41 
TENT. DATA, 3-51 
OUTLINE CE-7574 
CURVE 920M-7576 
TENT. DATA, 5-41 
DATA, 4-37 
DATA, 7-41 
DATA, 12-41 



DATA, 12-41 (On 6A7S 

sheet) 
CURVE 92C-4521 
DATA, 5-52 
DATA, 4-40 

6AB7/1853 DATA, 12-41 
CURVES 92C-6144 & 

92C-6145 
6AC5-GT/6AC5-G DATA. 

5-41 
6AC7/1852 DATA, 12-41 
CURVE 92C-6146R1 
DATA, 9-41 
CURVE 92C-6153 
DATA, 11-54 
TENT. DATA, 11-54 
CURVE 92CM-7756 
CURVE 92CM-7759R1 
DATA, 12-44 
DATA, 1-55 
CURVE 92CM-6399R2 
DATA 1, 11-52 
DATA 2, 11-52 
CURVES CE-6035T1-6036T1 
TENT. DATA, 8-53 
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Tube 
Type 



Sheet 
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Tube 
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Sheet 
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6AH6* 

6AK5 

6AK6 

6AL5 

6AL7-GT*. 

6AM8 

6AN8 

6AQ5 

6AQ6 

6AQ7-GT*. 
6AR5*.... 
6AS5 

6AS6 



6AS7-G. . 

6AS8 

6AT6 

6AT8.... 
6AU4-GT* 
6AU4-GTA 
6AU5-GT. 

6AU6 



6AV5-GT*. 



6AV6. 
6AW8. 



6AX4-GT. . 
6AX5-GT. , 



TENT. DATA, 11-49 
CURVE 92CM-7339 
DATA, 9-55 
CURVE 92CM-6504 
TENT. DATA, 10-43 
CURVE 92C-6449 
DATA, 5-54 
CURVE 92CM-6561 
DATA, 2-49 
TYPICAL CIRCUITS 

92CS-7169 
TENT. DATA, 3-55 
CURVE CE-8504T 
TENT. DATA, 3-54 
CURVE 92CM-8209 
CURVE 92CM-8206 
DATA, 5-52 
TENT. DATA, 6-44 
CURVE 92CM-6552 
DATA, 5-50 
DATA, 5-49 
TENT. DATA, 3-48 
CURVE 92CM-6921R1 
TENT. DATA, 2-50 
CURVE 92CM-7401 
CURVE 92CM-7408 
CURVE 92OH-7404 
DATA, 5-55 
CURVE 92CM-6618 
TENT. DATA, 5-54 
CURVE 92CM-8206 
DATA, 9-55 
CURVE 92CM-6610 
DATA, 3-55 
TENT. DATA, 3-54 
TENT. DATA, 9-55 
DATA 1, 11-54 
CURVE 92CM-7355 
DATA, 8-54 
CURVE 92CM-6611 
CURVE 92CM-6623 
CURVE 92CM-6854 
TENT. DATA, 4-53 
CURVE 92CM-7941 
DATA, 8-54 
TENT. DATA 1, 3-55 
TENT. DATA 2, 7-55 
CURVE 92CM-8647 
CURVE 92CM-8646 
DATA, 3-55 
TENT. DATA 1, 2-50 
TENT. DATA 2, 2-50 
CURVE 92CM-7382 



6B4-G* 
6B5 # . . 

6B7*.. 

6B8*.. 

6BA6.. 

6BA7.. 

6BC4.. 

6BC5.. 
6BC7.. 
6BC8.. 



6BD6*... 
6BE6 

6BF5*... 
6BF6.... 
6BG6-G. . 

6BH6.... 

6BJ6 

6BK4 

6BK5 

6BK7-A*. 

6BL4 

6BL7-GT. 

6BN6 

6BQ6-GT* 



TENT. DATA 1, 3-55 
TENT. DATA 2, 3-55 
CURVE 92CM-8519 
CURVE 92CM-8521 
CURVE 92CM-8523 
TENT. DATA, 5-41 
TENT. DATA, 5-41 (Ota 

6B4-G sheet) 
DATA, 12-47 
CURVE 92CM-4880 
DATA, 9-41 
CURVE 92C-4660 
DATA, 5-54 
CURVE 92CM-6609 
CURVE 92CM-6620 
TENT. DATA, 9-48 
CURVE 92CM-6982R1 
CURVE 92CM-6980R2 
TENT. DATA, 6-54 
CURVE 92CM-8241 
DATA, 3-55 
TENT. DATA, 3-54 
TENT. DATA, 2-56 
CURVE 92CM-8789 
CURVE 92CM-8788R1 
TENT. DATA, 6-54 
CIRCUIT & CURVE 

CE-8071R2-8068T1 
TENT. DATA, 2-50 
DATA, 5-54 
CURVE 92CM-6625 
CURVE 92CM-6601 
TENT. DATA, 10-53 
DATA, 11-52 
DATA, 9-55 
CURVE 92CM-6774R1 
CURVE 92CM-6776R1 
DATA, 9-55 
CURVE 92CM-6892 
CURVE 92CM-6893 
DATA, 9-55 
CURVE 92CM-6867 
CURVE 92CM-6870 
TENT. DATA, 3-55 
CIRCUIT CE-8435 
TENT. DATA, 5-55 
TENT. DATA, 6-54 
TENT. DATA, 3-55 
DATA, 10-53 
CURVE 92CM-8133 
TENT. DATA, 2-56 
DATA, 8-54 
CURVE 92CM-7459 
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tip 
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For 
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Tube 


Jy Sheet 


Tube 


£ Sheet 




Type 


^ & Date 


Type 


c c & Date 




6BQ6-GTB/ 






6F6, 








6CU6 


R 


TENT. DATA, 3-55 


6F6-G*... 


R 


DATA, 5-42 






R 


CURVE 92CM-8 500 




R 


DATA 2, 5-42 




6BQ7-A 


R 


TENT. DATA, 11-52 




R 


CURVE 92C-4440 






R 


CIRCUITS CE-7643-7644 


6F7* 


R 


DATA, 9-35 






R 


CURVE 92CM-7538R1 




R 


CURVE 92S-5426 






R 


CURVE 92CM-7550R1 


6F8-G* 


R 


DATA, 1-43 




6BY5-GA*.. 


R 


TENT. DATA, 5-55 


6G6-G*.... 


R 


DATA, 4-44 




6BY6 


R 
R 


TENT. DATA, 3-54 
CURVE 92CM-8140 


6H6, 


R 


CURVE 92CM-6122R1 






R 


CURVE 92CM-8138 


6H6-GT* . 


R 


6H6, 6H6-GT/GDATA, 




6BZ6 


R 


TENT. DATA, 5-55 






8-42 






R 


CURVE 92CM-8508 


6J4 


M 


TENT. DATA, 4-44 




6BZ7 


R 


TENT. DATA, 6-54 




M 


CURVE 92CM-6543 




6C4 


R 


DATA 1, 11-54 


6J5, 










R 


CURVE 92C-6378 


6J5-GT. .. 


R 


DATA, 9-50 




6C5, 








R 


CURVE 92CM-6448 




6C5-GT*.. 


R 


6C5, 6C5-GT/GDATA, 

3-43 


6J6 


R 
R 


DATA, 3-55 

CURVE 92CM-6403R1 






R 


CURVE 92C-4511 




R 


CURVE 92CM-7672 




6C6* 


R 


DATA, 6-48 


6J7, 








6C8-G*.... 


R 


DATA, 12-41 


6J7-G # , 








6CB5 


R 


TENT. DATA, 3-55 


6J7-GT*.. 


R 


DATA 1, 6-48 






R 


CURVE 92CM-8436 




R 


DATA 2. 6-48 




6CB6 


R 


DATA, 3-55 




R 


CURVES 92CM-6007R1 






R 


CURVE 92CM-7378 


6J8-G*. ... 


R 


TENT. DATA, 7-41 




6CD6-G 


R 


DATA, 9-55 


6K6-GT 


R 


DATA 1, 10-51 






R 


CURVE 92CM-7393 




R 


DATA 2, 10-51 




6CF6 


R 


TENT. DATA, 8-53 




R 


CURVE 92CM-4881R2 




6CG7 


R 
R 
R 


TENT. DATA 1, 1-55 
TENT. DATA 2, 1-55 
CURVE 92CM-8441 


6K7*. 
6K7-G # , 


R 


CURVE 92CM-6313 




6CL6 


R 
R 
R 


TENT. DATA, 9-52 
CIRCUIT CE-7804 
CURVE 92CM-7802 


6K7-GT*.. 
6K8. 
6K8-G* 
6K8-GT* . 


R 


DATA, 9-41 






R 


CURVE 92CM-7808 


R 


DATA, 5-41 




6CM7 


R 


TENT. DATA 1, 7-55 


6L4 


M 


TENT. DATA, 5-49 






R 


TENT. DATA 2, 7-55 




M 


CURVE 92CM-7202 






R 


CURVE 92CM-8616 


6L6, 6L6-G 


R 


DATA 1, 11-54 






R 


CURVE 92CM-8613 




R 


DATA 2, 11-54 




6CS6 


R 


TENT. DATA, 5-55 




R 


DATA 3, 11-54 




6CU6 




See 6BQ6-QIB/6CU6 




R 


CURVE 92C-4581R1 




6D6* 


R 


DATA, 9-41 




R 


CURVE 92C-4608 




6DC6 


R 


TENT. DATA, 6-54 


6L7, 










R 


CURVE 9201-8330 


6L7-G*. .. 


R 


DATA, 2-40 






R 


CURVE 92CM-8338 




R 


CURVE 92C-4447 




6DE6 


R 


TENT. DATA, 9-55 




R 


CURVE 92C-4531 






R 


CURVE 92CM-8578 




R 


CURVE 92C-4536 




6E5 


R 


DATA, 12-44 


6N5 




See 6AB5/6M5 




6F4 


M 
M 


TENT. DATA, 8-44 
CURVE 92CM-6567 


6N6-G* 

6N7*, 


R 


TENT. DATA, 12-39 




6F5*. 






6N7-GT... 


R 


6N7, 6N7-GT/GDATA, 




6F5-GT*.. 


R 


DATA, 6-47 






6-42 










R 


CURVE 92C-4611 
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6PS-GT*. 



6Q7*. 
607 -G, 
6Q7-GT*. 

6R7*. 
6R7-GT*. 



6S4*.. 
6S4-A. 



6S7*, 

6S7-G # . .. 
6S8-GT*... 

6SA7, 
6SA7-GT*. 



6SB7-Y*. 



6SC7 

6SF5, 

6SF5-GT*. 
6SF7* 

6SG7 

6SH7 

6SJ7, 
6SJ7-GT*. 



6SK7. 
6SK7-GT*, 



6SN7-GT*. 
6SN7-GTA*. 



6SN7-GTB. 
6SQ7, 
6SQ7-GT*, 



6SR7*. 



6P5-GT/G DATA, 12-42 
(On back of 6N7 curve 
92C-4611) 



DATA, 12-41 
CURVE 92C-4522R2 

6R7, 6R7-GT/GDATA, 
1 
DATA, 3-55 
TENT. DATA, 3-55 
CURVE 92CM-7373 

DATA, 2-40 
TENT. DATA, 8-47 
CURVE 92CM-6876 



6SA7, 



6SA7-GT/GDATA, 

1-43 
CURVE 92C-4993 
CURVE 92C-4989 
TENT. DATA 1, 4-46 
TENT. DATA 2, 4-46 
CURVE 92CM-6635 
DATA, 11-54 

DATA, 5-41 
TENT. DATA, 12-41 
CURVE 92C-6256 
TENT. DATA, 5-42 
CURVE 92C-6248R2 
TENT. DATA, 6-42 
CURVE 92C-639 5 

DATA, 6-48 
CURVE 92CM-4939R1 
CURVE 92CM-6444R1 
CURVE 92CM-6409R1 



6SK7, 



6SK7-GT/GDATA, 

12-42 
CURVE 92C-4938 
DATA, 11-54 
CURVE 92CM-6298 
DATA, 4-44 
TENT. DATA 1, 6-54 
TENT. DATA 2, 6-54 
CURVE 92CM-8122 
DATA, 3-55 

6Sg7, 6SQ7-GT/GDATA, 

12-43 
CURVE 92C-6310 
TENT. DATA, 4-40 



6SS7* 

6ST7* 

6SZ7* 

6T8 

6U5* 

6U7-G # . .. 

6U8 



6V3-A*.. 
6V6, 
6V6-GT. , 



6X5* 
6X5- GT. .. 



6Y6-G*.. 

6Z4 

7A4*.... 
7A5* 

7A6* 

7A7*.... 

7A8* 

7AD7*... 
7AF7*... 
7AG7*... 

7AH7*... 

7AU7 

7B4* 

7B5* 

7B6*.... 
7B7*.... 



TENT. 
TENT. 
TENT. 
DATA, 
CURVE 
DATA, 
DATA, 
CURVE 
TENT. 
CURVE 
CURVE 
TENT. 



DATA, 5-41 
DATA, 12-41 
DATA, 4-46 
2-49 

92CM-7063 
8-54 
9-41 

92C-6121 
DATA, 4-53 
92CW-7873 
92CW-7871 
DATA, 5-55 



DATA, 1-53 
CURVE 92CM-4807R2 
CURVE 92CM-6339R1 
DATA, 3-51 
CURVE 92CM-7091 
TENT. DATA, 10-53 
CURVE 92CM-7942 
DATA 1, 10-53 
DATA 2, 10-53 
RATING CHART II 

92CM-8024 
CURVE 92CM-8031 

6X5, 6X5-GT/GDATA, 

3-43 
DATA 1, 10-53 
TENT. DATA 2, 9-52 
CURVE 92CM-7 532 
CURVE 92CM-7547R1 
CURVE 92CM-7844 
DATA, 9-49 
CURVE 92CM-6127R1 
See 8U/6ZU 
TENT. DATA, 5-41 
TENT. DATA, 5-41 (On 

back of 7A4 sheet) 
DATA, 6-47 

6-47 (On back of 
7A6 sheet) 
5-41 

DATA, 5-49 
6-48 
6-48 (On 7AF7 

sheet) 
2-49 
3-55 
6-47 

6-47 (On back of 
7B4 sheet) 
6-47 

DATA, 6-47 (On back of 
7B6 sheet) 



DATA, 

DATA, 
TENT. 
DATA, 
DATA, 

DATA, 
DATA, 
DATA, 
DATA, 

DATA, 
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TUBE DIVISION 



INDEX OF TUBE TYPES 4 
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INDEX OF TUBE TYPES 

For All Sections 



For key to symbols, see sheet INDEX OF TUBE TYPES 1 



Tube 
Type 



Sheet 
& Date 



Tube 
Type 



Sheet 
& Date 



7B8*... 
7BP7-A' 

7C5*. ., 

7C6*.. 
7C7*.. 

7C24. . 
7CP1... 

7DP4*. 

7E6* . , 
7E7*... 
7F7*.. 
7F8*.., 
7G7*... 
7H7*... 
7J7*.., 
7JP4* . , 

7K7*.., 
7L7*.., 
7MP7 . . . 

7MP14. 
7N7*.., 

7NP4. . 

7Q7*.. 
7QP4. . 

7R7*.. 
7TP4.. 

7V7*... 
7VP1.. 

7W7*... 

7WP4. . 

7X7*.., 
7Y4*.. 



DATA, 
DATA, 
DATA, 
DATA, 
DATA, 
DATA, 



DATA, 6-47 
TENT. DATA, 6-48 
OUTLINE CE-6367R3 
DATA, 6-47 (On back of 
7B8 sheet) 
TENT. DATA, 4-40 
TENT. DATA, 5-40 (On 

back of 7C6 sheet) 
See 5762/7C2H 
DATA, 8-46 
OUTLINE CE-6364R2 
DATA, 11-49 
OUTLINE CE-6664MA 
CURVE 92CM-6674R1 
DATA, 9-48 

9-48 

12-47 

12-47 

12-47 

12-47 

12-47 
TENT. DATA, 9-47 
OUTLINE CE-6667 
CURVE 9 2CM-6888 
DATA, 5-49 
DATA, 10-47 
DATA, 10-51 
OUTLINE CE-7438R3 
DATA, 10-51 
DATA, 10-47 (On back 

of 7L7 sheet) 
TENT. DATA 1, 6-53 
TENT. DATA 2, 11-50 
NOTES CE-7476B 
CURVE 92CM-7515 
TENT. DATA, 5-41 
TENT. DATA, 1-51 
OUTLINE CE-7524A 
CURVE 92CM-7 529 
DATA, 10-47 
TENT. DATA, 2-52 
OUTLINE CE-7691 
CURVE 92CM-7688 
DATA, 6-48 
TENT. DATA 1, 11-52 
TENT. DATA 2, 11-52 
DATA, 6-48 (On back of 
7V7 sheet) 
TENT. DATA 1, 7-52 
TENT. DATA 2, 7-52 
NOTES CE-7731 
CURVE 92CM-7515 
DATA, 3-48 
DATA, 12-47 



7Z4*. 
8D21. 



9C22*. 
9C25. . 



10BP4-A*. 

10FP4-A*. 

10KP7 

10SP4. . . . 

10-Y*.... 
12A6* 

12A8-GT*. 
12AB5 

12AH7-GT* 
12AL5... . 
12AQ5 

12AT6 

12AT7.... 

12AU6 

12AU7 

12AV6 

12AV7*... 
12AW6.... 



DATA, 12-47 (On back 

7Y4 sheet) 

DATA 1, 9-48 

DATA 2, 9-48 

DATA 3, 9-48 

OUTLINE DETAILS 

CE-6687V2B 

CURVE 92CM-6989 

DATA 1, 10-47 

DATA 2, 10-47 

CURVE 92CM-6457 

CURVE 92CM-6458 

CURVE 92CM-6462 

DATA 1, 10-51 

DATA 2, 10-51 

OUTLINE CE-6447R2-6519 

TENT. DATA 1, 8-46 

DATA 2, 5-49 

OUTLINE CE-67 50 

CURVE 92CM-7269 

CURVE 92CM-7234 

DATA, 5-50 

OUTLINE CE-6663R3A 

CURVE CE-7448 

CURVE 920M-7454 

TENT. DATA, 8-51 

OUTLINE CE-7629 

DATA, 11-55 

OUTLINE CE-6932R2 

TENT. DATA, 7-52 

OUTLINE CE-7729 

CURVE 920M-7773 

DATA, 12-46 

TENT. DATA, 5-42 

CURVE 92C-6327 

DATA, 9-55 

TENT. DATA 1, 9-55 

TENT. DATA 2, 9-55 

CURVE 92CM-87 56 

DATA, 9-55 

DATA, 5-54 

TENT. DATA 1, 8-53 

TENT. DATA 2, 5-54 

DATA, 5-54 (On back of 
12AQ5 sheet) 

DATA, 3-54 

CURVE 92CM-7056 

DATA, 2-49 (On back of 
12AT7 curve 92CM-7056) 

DATA 1, 3-55 

DATA 2, 3-55 

DATA, 10-47 

TENT. DATA, 6-54 

TENT. DATA, 4-47 

CURVE 920M-6855 
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For 


fee 


y to 


symbols, see sheet INDEX 


OF TUBE TYPES 1 


Tube 


./ 


Sheet 


Tube jf 


Sheet 


Type 


/ 


& Date 


Type ^ 


& Date 


12AX4-GT*. 


R 


DATA, 


3-55 


12SC7 


., 


DATA, 


9-49 (On 12S8-GT 


12AX4-GTA. 


" 


DATA, 


3-55 (On 
12AX4-GT sheet) 


12SF5, 






sheet) 


12AX7 


R 


DATA, 


11-54 


12SF5-GT # 


" 


DATA, 


9-49 (On 12S8-GT 




R 


CURVE 


92CM-6879 








sheet) 


12AY7 


M 


TENT. 


DATA, 4-53 


12SF7* 


" 


DATA, 


9-49 (On back of 




M 


CURVE 


92CM-7861 








12S8-GT sheet) 


12AZ7* 


R 


TENT. 


DATA, 5-55 


12SG7 


11 


DATA, 


9-49 (On back of 


12B4-A 


R 


TENT. 


DATA, 5-55 








12S8-GT sheet) 


12BA6 


R 


DATA, 


11-52 


12SH7 


" 


DATA, 


9-49 (On back of 


1 12BA7 


" 


DATA, 


11-52 (On 12BA6 
sheet) 


12SJ7, 






12S8-GT sheet) 


12BD6* 




DATA, 


11-52 (On 12BA6 
sheet) 


12SJ7-GT* 


" 


DATA, 


9-49 (On back of 
12S8-GT sheet) 


12BE6 


11 


DATA, 


11-52 (On 12BA6 


12SK7, 














sheet) 


12SK7-GT* 


R 


DATA, 


3-55 


12BF6 




DATA, 


11-52 (On 12BA6 
sheet) 


12SL7-GT. . 




DATA, 


3-55 (On 12SK7 

sheet) 


12BH7* 


R 


DATA, 


3-55 


123<7-GT. . 


" 


DATA, 


3-55 (On 12SK7 


12BH7-A... 


R 


TENT. 


DATA 1, 3-55 








sheet) 




R 


TENT. 


DATA 2, 3-55 


12SQ7, 








12BQ6-GTB/ 








12SQ7-GT. 


" 


DATA, 


3-55 (On 12SK7 


12CU6 


R 


DATA, 


3-55 








sheet) 


12BY7* 


R 


TENT. 


DATA, 6-54 


12SR7 


11 


DATA, 


3-55 (On 12SK7 


12BY7-A. .. 


R 


DATA, 


3-55 








sheet) 


12C8* 


R 


DATA, 


3-55 


12SW7* 


M 


TENT. 


DATA, 6-46 


12CA5 


R 


TENT. 


DATA, 3-55 


12SX7-GT*. 


M 


TENT. 


DATA, 6-46 




R 


CURVE 


92CM-8507 




M 


CURVE 


92CM-6782 


12CU6 




See 12BQ6-GTB/12CU6 


12SY7* 


M 


TENT. 


DATA, 6-46 


12DP7-A. .. 


C 


DATA, 


11-55 




M 


CURVE 


92CM-6786 




C 


OUTLINE CE-637 5R6 


12V6-GT. .. 


" 


DATA, 


3-55 (On back of 


12DP7-B. . . 


C 


DATA, 


11-55 








12SK7 sheet) 


12H6 


R 


DATA, 


3-55 


12W6-GT. .. 


" 


DATA, 


3-55 (On back of 


12J5-GT*.. 


" 


DATA, 


3-55 (On 12H6 








12SK7 sheet) 








sheet) 


12X4 


11 


DATA, 


3-55 (On back of 


12J7-GT*.. 


" 


DATA, 


3-55 (On 12H6 








12SK7 sheet) 








sheet) 


14A4* 


R 


DATA, 


12-47 


12K7-GT*.. 


" 


DATA, 


3-55 (On back of 
12H6 sheet) 


14A5 # 


11 


DATA, 


12-47 (On 14A4 

sheet) 


12K8* 


ii 


DATA, 


3-55 (On back of 
12H6 sheet) 


14A7* 




DATA, 


12-47 (On back 
of 14A4 sheet) 


12KP4-A*.. 


C 


TENT. 


DATA, 8-51 


14AF7* 


R 


DATA, 


11-48 




c 


OUTLINE CE-7630 


14B6* 


" 


DATA, 


11-48 (On back 


12L6-GT. . . 


11 


DATA, 


3-55 (On back of 








of 14AF7 sheet) 








12H6 sheet) 


14B8* 


ii 


DATA, 


11-48 (On back 


12L8-GT*.. 


M 


DATA, 


10-43 








of 14AF7 sheet) 


12LP4-A*.. 


C 


DATA, 


5-50 


14C5 # 


" 


DATA, 


11-48 (On back 




C 


OUTLINE CE-7276R2 








of 14AF7 sheet) 




C 


CURVE 


92CM-7453 


14C7* 


R 


DATA, 


11-48 


12Q7-GT*.. 


" 


DATA, 


3-55 (On back of 


14CP4 




See mgpit/mcPu 


12S8-GT*. . 






12H6 sheet) 


14E6* 


11 


DATA, 


11-48 (On back 


R 


DATA, 


9-49 








of 14C7 sheet) 


12SA7 , 








14E7* 


» 


DATA, 


11-48 (On back 


12SA7-GT* 


11 


DATA, 


9-49 (On 12S8-GT 




of 14C7 sheet) 






sheet) 
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Tube 


^-y Shee t 


Tube 


w Sheet 


Type 


^ & Date 
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<£ & Date 


14EP4/ 






17AVP4-A. . 


c 


DATA, 2-56 


14CP4* . . . 


c 


TENT. DATA 1, 2-56 


17BP4-A*.. 


c 


DATA, 2-56 




c 


TENT. DATA 2, 2-56 


17BP4-B*.. 


c 


TENT. DATA 1, 2-56 




c 


OUTLINE CE-8877B 




c 


TENT. DATA 2, 2-56 




c 


CURVE 92CM-8859 




c 


OUTLINE CE-8879B 


14F7* 


11 


DATA, 11-48 (On back 




c 


CURVE 92CM-8861 






of 14C7 sheet) 


17CP4* 


c 


TENT. DATA, 1-51 


14F8* 


" 


DATA, 11-48 (On back 

of 14C7 sheet) 




c 


REFERENCE- LINE GAUGE 

CE-7391 


14H7 # 


" 


DATA, 11-48 (On back 




c 


OUTLINE CE-7535B 






of 14C7 sheet) 




c 


CURVE 92CM-7 533 


14HP4 


c 


TENT. DATA 1, 11-54 


17GP4* 


c 


TENT. DATA 1, 5-51 




c 


TENT. DATA 2, 11-54 




c 


TENT. DATA 2, 5-51 




c 


OUTLINE CE-8335R1B 




c 


OUTLINE CE-7601B 




c 


CURVE 92CM-8392 




c 


CURVE 92CM-7606 


14J7 # 


R 


DATA, 5-50 


17HP4/ 






14N7» 


11 


DATA, 5-50 (On 14J7 


17RP4*... 


c 


DATA, 2-56 






sheet) 


17HP4-B. .. 


c 


TENT. DATA 1, 2-56 


1407* 


" 


DATA, 5-50 (On 14J7 




c 


TENT. DATA 2. 2-56 






sheet) 




c 


TENT. DATA 3, 2-56 


14R7* 


" 


DATA, 5-50 (On 14J7 




c 


OUTLINE CE-8880B 






sheet) 




c 


CURVE 92CL-8862 


15GP22*... 


c 


TENT. DATA 1, 3-54 


17JP4* 


c 


TENT. DATA, 7-52 




c 


TENT. DATA 2, 3-54 




c 


CURVE 92CM-7753 




c 


OUTLINE CE-8072R1B 




c 


OUTLINE CE-7745R2B 




c 


CURVE 92CM-8067 




c 


CURVE 92CM-7652R1 


16ADP7 


c 


TENT. DATA, 2-52 


17LP4/ 








c 


OUTLINE CE-7690 


17VP4*. .. 


c 


DATA, 2-56 


16AP4-A*.. 


c 


DATA, 5-50 


17LP4-A*.. 


c 


TENT. DATA 1, 2-56 




c 


OUTLINE CE-7449A 




c 


TENT. DATA 2, 2-56 




c 


CURVE 92CM-7471 




c 


OUTLINE CE-8881B 


16DP4-A*.. 


c 


TENT. DATA, 2-52 




c 


CURVE 92CL-8864 


16GP4-B*.. 


c 


DATA 1, 2-56 


17QP4* 


c 


TENT. DATA 1, 7-52 




c 


DATA 2, 2-56 




c 


TENT. DATA 2, 7-52 




c 


CURVE 92CM-8875 




c 


OUTLINE CE-77.34R1B 


16KP4 




See 16RPU/16KPU 




c 


CURVE 92CW-7755 


16KP4-A. . . 




See 16RPH-A/16IP4-A 


17QP4-A*.. 


c 


TENT. DATA 1, 2-56 


16LP4-A*.. 


c 


TENT. DATA, 2-52 




c 


TENT. DATA 2. 2-56 


16RP4/ 






17RP4 




See 17HPU/17RPH 


16KP4*... 


c 


DATA, 2-56 


17TP4* .... 


c 


TENT. DATA 1, 10-51 


16PP4-A/ 








c 


TENT. DATA 2, 10-51 


16KP4-A*. 


c 


TENT. DATA 1, 2-56 




c 


OUTLINE CE-7601R1B 




c 


TENT. DATA 2, 2-56 




c 


CURVE 92CM-7606 




c 


OUTLINE CE-8878B 


17VP4 




See 17LPti/177Pn 




c 


CURVE 92CM-8857 


19AP4-B*.. 


c 


TENT. DATA, 9-50 


16TP4* 


c 


TENT. DATA 1, 8-51 




c 


OUTLINE CE-7 502R1 




c 


TENT. DATA 2, 8-51 




c 


CURVE 92CM-7 506 




c 


OUTLINE CE-7632B 


19BG6-G*.. 


R 


TENT. DATA, 9-50 




c 


CURVE 92CM-7628 


19BG6-GA*. 


R 


TENT. DATA, 2-56 


16WP4-A*.. 


c 


TENT. DATA, 2-52 


19J6* 


R 


TENT. DATA, 11-48 


17AVP4.... 


c 


TENT. DATA 1, 11-55 




R 


CURVE 92CM-7061 




c 


TENT. DATA 2, 11-55 


19T8* 


R 


DATA, 9-52 




c 


TENT. DATA 3, 11-55 


19X8...... 


ii 


DATA, 9-52 (On 19T8 




c 


OUTLINE CE-8341B 




sheet) 




c 


CURVE 92CM-8746 
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jf Sheet 
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20CP4* 


C 


TENT. DATA 1, 5-51 




C 


TENT. DATA 2, 5-51 




C 


OUTLINE CE-7 596B 




C 


CURVE 92CM-7616 


20CP4-A. . . 




See 20DPU-A/20CPV-A 


20CP4-D. . . 




See 20DPU-C/20CPU-D 


20DP4-A/ 






20CP4-A*. 


C 


DATA, 2-56 


20DP4-C/ 






20CP4-D*. 


C 


TENT. DATA 1, 2-56 




c 


TENT. DATA 2, 2-56 




c 


OUTLINE CE-8882B 




c 


CURVE 92CM-8866 


20HP4-A/ 






20MP4*... 


c 


DATA, 2-56 


20HP4-D*. . 


c 


TENT. DATA 1, 2-56 




c 


TENT. DATA 2, 2-56 




c 


OUTLINE CE-8883B 




c 


CURVE 92CL-8867 


20MP4 




See 20HPii-A/20MPu 


21ACP4-A. . 


c 


DATA, 2-56 


21ALP4-A. . 


c 


DATA 1, 11-55 




c 


DATA 2, 11-55 




c 


DATA 3, 11-55 




c 


OUTLINE CE-8342R2B 




c 


CURVE 92CL-8771 


21ALP4-B. . 


c 


DATA, 2-56 


21AMP4-A. . 


c 


TENT. DATA 1, 11-55 




c 


TENT. DATA 2, 11-55 




c 


TENT. DATA 3, 11-55 


21AP4* 


c 


TENT. DATA 1, 5-51 




c 


TENT. DATA 2, 5-51 




c 


OUTLINE CE-7649B 




c 


CURVE 92CM-7653 


21ATP4 


c 


DATA, 11-55 


21AUP4 




See 21AlPnl21A\SPn 


21AUP4-A. . 




See 21AYP4-A/21AUPV-A 


21AVP4/ 






21AUP4. .. 


c 


TENT. DATA 1, 11-55 




c 


TENT. DATA 2, 11-55 




c 


TENT. DATA 3, 11-55 




c 


OUTLINE CE-8604B 




c 


CURVE 92CM-8773 


21AVP4-A/ 






21AUP4-A. 


c 


DATA, 11-55 


21AWP4 


c 


TENT. DATA 1, 11-55 




c 


TENT. DATA 2, 11-55 




c 


TENT. DATA 3, 11-55 


21AXP22... 


c 


TENT. DATA 1, 3-55 




c 


TENT. DATA 2, 3-55 




c 


TENT. DATA 3, 3-55 




c 


DRAWING CE-8399R3B 




c 


CURVE 9 2CM-8566 




c 


CURVE 92CM-8565 



Tube 


^v Sheet 


Type 


c° & Date 


21EP4-A*.. 


C 


DATA 1, 11-55 




C 


DATA 2, 11-55 




C 


OUTLINE CE-7903R1B 


21EP4-B*. . 


C 


DATA, 11-55 


21FP4-A*.. 


c 


DATA, 2-56 


21FP4-C*.. 


c 


TENT. DATA 1, 2' 56 




c 


TENT. DATA 2, 2-56 




c 


OUTLINE CE-8884B 




c 


CURVE 92CM-8868 


21MP4 


c 


TENT. DATA, 5-52 




c 


CURVE 92CM-7713 




c 


OUTLINE CE-7646R1B 




c 


CURVE 92CM-7714 


21YP4 


c 


TENT. DATA 1, 8-54 




c 


TENT. DATA 2, 8-54 




c 


CURVE 92CM-8368 




c 


OUTLINE CE-8237B 




c 


CURVE 92CM-8224R1 


21YP4-A... 


c 


DATA, 8-54 


21ZP4-A. .. 


c 


TENT. DATA 1, 8-54 




c 


TENT. DATA 2, 8-54 




c 


CURVE 92CM-8391 




c 


OUTLINE CE-8132R1B 


21ZP4-B. .. 


c 


DATA, 8-54 


24- A* 


R 


DATA, 4-39 


24CP4-A... 


c 


DATA 1, 11-55 




c 


DATA 2, 11-55 




c 


CURVE 92CM-8648 




c 


OUTLINE CE-8233R1B 




c 


CURVE 92CM-8626 


24DP4-A. .. 


c 


TENT. DATA 1, 11-55 




c 


TENT. DATA 2, 11-55 




c 


TENT. DATA 3. 11-55 


24YP4 


c 


DATA, 11-55 


25A6* 






25A6-GT # . 


R 


25A6, 25A6-GT/GDATA, 

3-43 


25BQ6-GT*. 


R 


DATA, 5-52 


25BQ6-GTB/ 






25CU6 


R 


DATA, 3-55 


25CD6-GA. . 


R 


DATA, 3-55 


25CU6 




See 25BQ6-GTB/25CU6 


25L6 


R 


DATA, 2-50 


25L6-GT. .. 


R 


DATA, 5-55 


25W4-GT*.. 


R 


DATA, 3-51 


25Z5* 


R 


DATA, 9-41 


25Z6 # 






25Z6-GT. . 


R 


25Z6, 25Z6-GT/GDATA, 

3-43 


26A6 


M 


TENT. DATA, 6-46 




M 


CURVE 92CM-6788 




M 


CURVE-92CM-6784 


26A7-GT. . . 


M 


DATA 1, 1-55 




M 


DATA 2, 1-55 




M 


CURVE 92CM-6510 
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26C6. . . 

26D6... 

27*.... 
27MP4*. 



35A5*... 
35B5 

35C5 

35L6-GT. 

35W4 

35Y4*... 
35Z3*... 
35Z4-GT* 

35Z5-GT. 

41* 

42* 

43* 

45* 

47* 

50A5*... 
50B5.... 

50C5 

50C6-G*. 
50L6-GT. 

50X6*... 
50Y6-GT. 

50Y7-GT* 

S3« 

FG-67... 

70L7-GT* 

71- A*... 

75* 

VR75 

76« 

77 # 

78* 

80* 



TENT. DATA, 6-46 

CURVE 92CM-6772 

TENT. DATA, 6-46 

CURVE 92CM-6789 

DATA, 7-35 

TENT. DATA 1, 8-53 

TENT. DATA 2. 8-53 

DRAWING CE-7908 

OUTLINE CE-7924B 

CURVE 92CM-7901 

CURVE 92CM-7902 

DATA, 6-47 

TENT. DATA, 12-46 

CURVE 92CM-6312R1 

DATA, 1-55 

DATA, 6-47 

CURVE 92CM-6309 

CURVE 92CM-6307R1 

DATA, 9-50 

CURVE 92CM-6615R1 

DATA, 12-47 

DATA, 6-47 

DATA, 6-47 (On back of 

35Z3 sheet) 
35Z5-GT/G DATA, 6-43 
DATA, 10-51 
DATA, 4-38 
DATA, 6-37 
DATA, 4-38 
DATA, 11-37 
DATA, 12-47 
TENT. DATA, 1-46 
CURVE 92CM-6603 
DATA, 1-55 
DATA, 2-50 
DATA, 9-41 
CURVE 92CM-6314R1 
DATA, 2-50 
DATA, 2-50 (On back of 

50X6 sheet) 
DATA, 2-50 
DATA, 4-37 
See 5728/PQ-67 
DATA, 12-41 
CURVE 92C-6324 
DATA, 7-35 
DATA, 9-41 
See 0A3 
DATA, 6-48 
CURVE 92CM-4175R2 
DATA, 9-41 
CURVE 92S-5279 
DATA & CURVE 92S-5248, 
4-37 
DATA, 2-40 



81' 

82 # 

83 

83-t* 

84/6Z4*... 
85» 

105 

VR105 

117L7-GT/ 

117M7-GT* 
117N7-GT*. 



117P7-GT*. 

117Z3 

117Z6-GT*. 

VR150 

172 

203-A # . ... 

207* 



217-C*. 
502- A*. 



575-A. 
579-B. 
627 .. . 
629*.. 
672-A. 

673... 

676... 
677... 
800*.. 



801- A*. 



DATA, 2-40 (On 80 

sheet) | 
DATA, 9-41 
DATA, 9-41 (On back of 

82 sheet) 
DATA, 9-41 (On back of 

82 sheet) 
DATA, 2-40 
DATA, 6-48 
CURVE 92CM-5197R1 
TENT. DATA, 5-46 
See 0C3 

TENT. DATA, 5-41 
DATA, 5-41 (On back of 
117L7-GT/117M7-GT 

sheet) 
TENT. DATA, 12-41 
CURVE 92C-6340 
DATA, 7-50 

117Z6-GT/G DATA, 8-43 
See 0D3 

TENT. DATA, 5-46 
CURVE CE-6698 
DATA, 4-37 
CURVE 92S-5463 
DATA 1, 9-48 
DATA 2, 9-48 
TERMINAL- SUPPORT SHELL 
CE-7020 
CURVE 92CM-4551 
CURVE 92CM-5551 
DATA 1, 5-50 
DATA 2, 5-50 
CURVE 92CM-4537 
DATA, 6-47 
DATA, 5-55 
CURVE CE-7074T1 
CURVES CE-8610T-7072T1 
DATA, 11-55 
TENT. DATA, 5-46 
TENT. DATA, 5-46 
TENT. DATA, 5-46 
TENT. DATA, 6-48 
CURVES CE-6734T1-6929T 
DATA 1, 11-55 
DATA 2, 11-55 
CURVE 92CM-8824 
TENT. DATA, 5-46 
TENT. DATA, 5-46 
DATA 1, 12-44 
DATA 2, 12-44 
CURVES CE-5377R1 
801- A/801 DATA, 4-40 
DATA 2, 4-40 
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Tube 
Type 



Sheet 
& Date 



Tube 
Type 



Sheet 
& Date 



803 : 

804 : 

805 
806' 

807 



812-A. 



DATA, 2-40 

DATA 2, 2-40 

DATA 3, 2-40 

CURVE 92C-4606 

CURVES 92C-4604 & 4605 

DATA 1, 8-44 

DATA 2, 8-44 

DATA 3, 8-44 

CURVE 92C-4749 

DATA, 2-40 

DATA 2, 2-40 

DATA 3, 2-40 

CURVE 92C-4562R1 

TENT. DATA, 3-36 

DATA 2, 4-37 

DATA 1, 12-43 

DATA 2, 12-43 

CURVE 92C-4692 

DATA 1, 11-54 

DATA 2, 11-54 

DATA 3, 11-54 

DATA 4, 11-54 

OUTLINE CE-4674R4 

CURVES CE-6247T2- 

6244T2 
CURVES CE-6246T2- 

468 9T3 
DATA, 4-47 
OUTLINE CE-4677R3 
CURVE 92CM-4678 
DATA 1, 12-46 
DATA 2, 12-46 
CURVE 92CM-4836 
DATA 1, 12-46 
DATA 2, 12-46 
CURVE 92C-4981 
DATA 1, 5-49 
DATA 2, 5-49 
OUTLINE CE-6905 
CURVE 92CM-7138 
TENT. DATA 1, 6-48 
TENT. DATA 2, 3-51 
OUTLINE CE-6905 
CURVE 92CM-6938 
DATA 1, 9-55 
DATA 2, 9-55 
DATA 3, 9-55 
DATA 4, 9-55 
CURVE 92CM-4967R2 
CURVE 92CM-6926 
CURVES CE-4969T1- 

4970T1 
DATA 1, 11-48 
DATA 2, 11-48 
CURVE 92C-4845 



815.. 

816.. 
826.. 

827-R. 
828... 

829-B, 



830-B*. 
832-A. . 

833-A.. 

834 

835*. .. 
836 

837 

838*... 

841*.. . 

842*... 
843 # . .. 

845 

846 # . . . 



DATA 1, 10-43 
DATA 2, 10-43 
OUTLINE CE-6199R4 
CURVE 92CM-6205R1 
DATA, 10-47 
DATA 1, 8-47 
DATA 2, 8-47 
NOTES CE-6131R2B 
CURVE 92C-6211 
DATA 1, 8-44 
DATA 2, 8-44 
CURVE 92CM-6167 
DATA 1, 9-48 
DATA 2, 9-48 
DATA 3, 9-48 
CURVE 92CM-6080 
CURVE 92CM-6082 
DATA 1, 11-52 
DATA 2, 11-52 
DATA 3, 11-52 
CIRCUIT CE-6520R1 
NOTES CE-6397R4B 
CURVE 92CM-6114R3 
TENT. DATA, 3-36 
TENT. DATA 2, 3-36 
DATA 1, 3-51 
DATA 2, 3-51 
OUTLINE CE-6374R3A 
CURVE CE-4910T1 
DATA 1, 3-48 
DATA 2, 3-48 
DATA 3, 3-48 
CURVE 92CM-6196 
DATA, 12-42 
CURVE 92C-4544 
DATA, 12-42 
DATA, 12-42 (On 835 

sheet) 
DATA, 4-39 
DATA 2, 4-39 
DATA 3, 4-39 
CURVE 92C-4586 
CURVE 92C-4589 
DATA, 6-37 
CURVE 92C-4404 
DATA, 4-37 
DATA 2, 1-43 
DATA, 3-34 
DATA, 7-38 
DATA. 4-40 
DATA, 7-35 (1-36) 
DATA 2, 3-33 (1-36) 
CURVE 92C-4504 
CURVE 92S-5554 
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INDEX OF TUBE TYPES 

For All Sections 
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Tube 
Type 



Sheet 
& Date 



Tube 
Type 



Sheet 
& Date 



851*. 



860*. 



861*. 



862-A*.. 



864*. 
865*., 

8*6-A, 
868... 
869-B. 

872-A, 

874V 
878*. 
880.. 



884, 885* 
889-A 



889R-A. . . 
891 



DATA, 9-35 (7-38) 
DATA 2, 9-35 (7-38) 
CURVE 92C-4457 
DATA, 9-35 (4-37) 
DATA 2, 9-35 (1-36) 
CURVE 92C-4455 
DATA 1, 7-55 
DATA 2, 7-55 
TERMINAL- SUPPORT SHELL 
CE-4653R2 
DATA, 7-38 (11-50) 
OUTLINE CE-4318R4 
CURVE 92S-5501 
DATA, 7-38 
DATA 2, 4-33 (9-36) 
CURVE 92C-5550 
DATA 1, 3-45 
DATA 2, 3-45 
CURVE 92CM-4461R1 
DATA, 3-36 
DATA, 9-36 
DATA 2, 6-36 
CURVE 92C-4412 
866 -A/8 66 DATA, 
DATA, 8-47 
DATA 1, 11-52 
DATA 2, 11-52 
CURVE 920M-7634 
872-A/872 TENT. 



6-44 



TENT. DATA 2 
DATA, 8-44 
DATA, 1-36 
DATA 1, 5-50 
DATA 2, 5-50 
OUTLINE CE-6181R1 
.CURVE 92CM-6178R1 
DATA 1, 12-44 
DATA 2, 12-44 
DATA 1, 6-46 
DATA 2, 6-46 
CURVE 92C-6086 
CURVE 92C-6063 
CURVE 92C-6088 
DATA 1, 6-46 
DATA 2, 6-46 
DATA 1, 2-50 
DATA 2, 2-50 
OUTLINE CE-4627R4 
CURVE 92CM-4551 
CURVE 92CM-4643R3 
DATA 1, 2-50 
DATA 2, 2-50 



DATA, 
8-42 
8-42 



893-A*. 



893A-R*. 



898-A*.. 



902- A*... 

908 -A*... 

912* 

914-A*... 

917 

918 

919 

920 

921 

922 

923* 

924* 

925 

926 

927 

928 

929 

930 

931-A.... 



DATA 1, 2-50 

DATA 2, 2-50 

CURVE 92CM-6136R1 

CURVE 920M-4644R3 

DATA 1, 2-50 

DATA 2. 2-50 

DATA 1, 3-45 

DATA 2, 7-45 

CIRCUITS 92CM-6025R1 

DATA 1, 3-45 

DATA 2, 3-45 

CURVE 92CM-6022R2 

CURVE 92CM-6186R1 

CURVE 92CM-6187R1 

DATA 1, 11-45 

DATA 2, 3-45 

CIRCUITS 92CM-4388R3 

CURVE 92CM-4390R3 

CURVE 92CM-4384R2 

DATA 1, 7-45 

DATA 2, 7-45 

CURVE 92CM-4895R1 

DATA 1, 6-46 

DATA 2, 6-46 

CURVE 92CM-5415R5 

DATA, 6-47 

OUTLINE CE-4619R3 

DATA 1, 5-50 

DATA 2, 5-50 

OUTLINE CE-4718R3 

DATA, 8-47 

CURVE 92CM-4360R1 

DATA, 8-47 

CURVE 92CM-4351R2 

DATA, 8-47 

DATA, 8-47 

CURVE 92CM-4618R3 

DATA, 6-48 

DATA, 8-47 

DATA, 8-47 

DATA, 6-46 

DATA, 8-47 

CURVE 92CM-6208R1 

DATA, 6-48 

DATA, 9-50 

CURVE 92CM-6258R2 

DATA, 8-47 

CURVE 92CM-6117 

DATA, 8-47 

DATA, 8-47 

CURVE 92CM-4806R1 

DATA 1, 9-55 

DATA 2. 9-55 

CURVE 92CL-6459R3 

CURVE 920M-7663R1 



2-56 



TUBE DIVISION 
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RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



INDEX OF TUBE TYPES 

For All Sections 

For key to symbols, see sheet INDEX OF TUBE TYPES 1 




Tube 
Type 



Sheet 
& Date 



Tube 
Type 



<* 



Sheet 
& Date 



934. 
(935. 



957... 
b58-A. 



959.. 
991.. 
1609. 



1611*. 



1612. 
1613. 
1614. 



1616.. 
1619*. 



1621.. 
1622. . 
1623*. 

1624*. 



1625.. 
1626*. 
1629.. 
1631*. 
1632*. 

i 1633* 

1634*. 

1635*. 



1640. 
1642. 
16 54* 
•l8 50-i 



1852. 
1853. 



DATA, 9-50 
DATA, 7-50 
CURVE 92CM-6478R1 
DATA, 6-44 
CURVE 92C-4378 
DATA, 6-44 
CURVE 92C-5561R1 
DATA, 6-44 
CURVE 92C-4672R1 
DATA, 6-44 
DATA, 6-44 
CURVE 92CM-6334R1 
DATA, 6-44 
DATA, 12-39 
DATA, 1-43 
CURVE 92C-6355 
DATA, 1-43 (On back of 
1609 curve 92C-6355) 
DATA, 1-43 
DATA, 12-43 
DATA 1, 12-46 
DATA 2, 12-46 
DATA, 5-42 
DATA, 8-43 
DATA 2, 8-43 
CURVE 92C-4931 
CURVE 92C-4924 
DATA, 1-43 (On back of 
1612 sheet) 
DATA, 1-43 
DATA, 8-43 
DATA, 4-40 
DATA 2, 4-40 
DATA, 1-43 
DATA 2, 1-43 
DATA, 12-44 
TENT. DATA, 3-41 
DATA, 6-44 
DATA, 11-45 
DATA, 11-45 (On 1631 

sheet) 
DATA, 11-45 (On 1631 

sheet) 
DATA, 11-45 (On back 

of 1631 sheet) 
DATA, 4-47 
CURVE 92C-6358 
See 6U05/16U0 
See 2C21/1SU2 
DATA, 3-48 
DATA, 5-51 
OUTLINE CE-4891R3A 
CURVE 92CM-6404R1 
See 6AC7 
See 6AB7 



1854 




1945 


M 




M 


1946 


M 


1947 


M 




M 


1949 


M 




M 


1950 


M 


2050 


F 




F 




F 


5527 


C 




C 


5550 


F 




F 


5551 


F 




F 


5552 


F 




F 


5553* 


F 


5554 


F 




F 




F 


5555 


F 




F 


5556 


T 




T 


5557 


F 


5558 


T 




T 


5559 


F 




F 


5560 


F 




F 


5561 


T 


5563 # 


F 




F 




F 




F 


5563-A 


F 




F 




F 




F 




F 




F 




F 


5581 


P 




P 


5582 


P 




P 


5583 


P 


5584 


P 



See 6H7t/185V 
TENT. DATA, 6-47 
OUTLINE & CURVE 

CE-6841-6850T 
TENT. DATA, 6-47 
TENT. DATA, 6-47 
CURVE 92CM-6849 
DATA, 3-54 
CURVE 92CM-68 51 
DATA, 3-54 
DATA, 6-48 
CURVE CE-6540T1 
CURVE 92CM-6274R1 
TENT. DATA, 4-47 
OUTLINE CE-6803 
TENT. DATA, 5-46 
CURVES CE- 67 16- 67 15 
TENT. DATA, 5-46 
OUTLINE CE-6712 
DATA, 3-51 
OUTLINE CE-6711R1 
TENT. DATA, 5-46 
TENT. DATA, 5-46 
OUTLINE CE-6727 
CURVES CE- 67 10- 67 46 
TENT. DATA, 5-46 
OUTLINE CE-6726 
TENT. DATA, 5-46 
OUTLINE & CURVE 

CE-6717-6718 
TENT. DATA, 5-46 
DATA, 4-53 
CURVE 92CM-7856 
DATA, 3-51 

CURVES CE-6704T1-7562T 
DATA, 3-51 

CURVES CE-6705T1-7568T 
TENT. DATA, 5-46 
TENT. DATA, 6-47 
CURVE CE-6842T1 
CURVE 92CM-7197 
CURVE 92CM-7267 
DATA 1, 1-55 
DATA 2, 1-55 
DATA 3, 1-55 
DATA 4, 1-55 
CURVE 92CM-8302 
CURVES CE-8300T-8316T 
CURVE 92CM-8303 
TENT. DATA, 4-47 
CURVE 92CM-6822 
DATA, 6-48 
CURVE 92CM-6823 
DATA, 5-51 
TENT. DATA, 4-47 
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Tube 


^ Sheet 


Tube 


^f Sheet 


Type 


£ & Date 


Type 


J? & Date 


5588* 


T 


TENT. DATA 1, 4-47 


5718 


M 


TENT. DATA 1, 4-53 




T 


TENT. DATA 2. 3-51 




M 


TENT. DATA 2, 4-53 1 




T 


OUTLINE NOTES & MOUNT- 




M 


TENT. DATA 3, 4-53 






ING ARRANGEMENT 




M 


CURVE 92CM-78 50 






CE-6835R1B-6833R1 


57 19 


M 


TENT. DATA 1, 6-53 




T 


CURVE 92CM-6826 




M 


TENT. DATA 2, 6-53 




T 


CURVE 92CM-6837 




M 


TENT. DATA 3, 6-53 


5592* 


T 


TENT. DATA, 4-47 




M 


CURVE 92CM-7926 




T 


OUTLINE CE-6827 


5726 


M 


TENT. DATA 1, 9-52 




T 


CURVE 92CM-6838 




M 


TENT. DATA 2, 9-52 




T 


CURVE 920M-6843 


5728/ 




560 4-A.... 


T 


TENT. DATA 1, 9-55 


FG-67*... 


F 


TENT. DATA, 3-54 




T 


TENT. DATA 2. 9-55 




F 


OUTLINE & CURVE 




T 


OUTLINE CE-8568A 






CE-6701R3-7965T 




T 


CURVE 92CM-8554 




F 


CURVES CE-8107T-8102T 




T 


CURVE 92CM-8567 


5734 


M 


TENT. DATA, 11-48 




T 


CURVE 92CM-8561 




M 


OUTLINE CE-7036 


5618 


T 


TENT. DATA 1, 10-47 




M 


CURVE 92CM-7059 




T 


TENT. DATA 2, 10-47 


5751 


M 


TENT. DATA 1, 10-53 




T 


CURVE 92CM-6881 




M 


TENT. DATA 2, 10-53 


5651 


M 


TENT. DATA, 3-48 




M 


CURVE 92CM-7947 


5652 


P 


TENT. DATA, 10-47 


5762/ 








P 


CURVE 92CM-6895 


7C24 


T 


DATA 1, 8-53 


5653 


P 


TENT. DATA, 9-47 




T 


DATA 2, 8-53 


5654 


M 


TENT. DATA, 1-53 




T 


DATA 3, 8-53 


5671 


T 


DATA 1, 9-49 




T 


DATA 4, 8-53 




T 


DATA 2, 1-54 




T 


CURVE 92CM-7084R1 




T 


OUTLINE CE-6897R1 




T 


CURVE 92CM-7082 




T 


CURVE 92CM-6899 


5763 


T 


DATA 1, 5-54 


5675...... 


M 


TENT. DATA, 2-50 




T 


DATA 2, 5-54 




M 


OUTLINE CE-7340R1 




T 


CURVE 92CM-7160 


5690 


M 


TENT. DATA 1, 4-53 


5770 


T 


TENT. DATA 1, 9-49 




M 


TENT. DATA 2. 4-53 




T 


TENT. DATA 2, 2-49 




M 


CURVE 92CM-7797 




T 


OUTLINE CE-7070 




M 


CURVE 920M-7895 


5771 


T 


TENT. DATA 1, 2-49 




M 


CURVE 92CM-7795 




T 


TENT. DATA 2, 5-49 




M 


CURVE 92CM-7796 




T 


OUTLINE CE-7088 


5691 


M 


TENT. DATA, 3-48 




T 


CURVE 92CM-7098 




M 


OUTLINE, 3-48 


5786 


T 


DATA 1, 5-54 




M 


CURVE 9201-6913 




T 


TENT. DATA 2, 2-49 


5692 


M 


TENT. DATA, 3-48 




T 


TENT. DATA 3, 2-49 




M 


CURVE 92CM-6257 




T 


MOUNTING CE-7117 


5693 


M 


TENT. DATA, 3-48 




T 


CURVE 92CM-6593R1 




M 


OUTLINE, 3-48 


5794 


M 


DATA 1, 11-54 




M 


CURVE 92CM-6920R1 




M 


OUTLINE CE-7140R3 




M 


CURVE 92CM-6443R1 


5814* 


M 


TENT. DATA 1, 6-53 




M 


CURVE 92CM-4937R1 




M 


TENT. DATA 2, 6-53 


5696 


F 


TENT. DATA, 2-49 




M 


CURVE 92CM-7939 




F 


CURVE 92CM-7044 


5819 


P 


DATA 1, 5-54 




F 


CURVES CE-7047T-70 52T 




P 


DATA 2, 5-54 


5713 


T 


TENT. DATA, 9-48 




P 


CURVE 92CL-7258R3 




T 


OUTLINE CE-6939 


5820 


C 


DATA 1, 1-55 




T 


CURVE 92CM-6942 




C 


DATA 2, 1-55 








C 


OUTLINE CE-8293R1 








C 


CURVE 92CM-8439 
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Tube 
Type 



Sheet 
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Tube 




>° Sheet 


Type 


^ & Date 


6080 


M 


DATA 1, 8-53 




M 


DATA 2, 8-53 


6082 


M 


DATA 1, 8-53 




M 


DATA 2, 8-53 


6101 


M 


TENT. DATA 1, 10-53 




M 


TENT. DATA 2, 10-53 




M 


TENT. DATA 3, 10-53 




M 


CURVE 92CM-8033 


6130/3C45. 


F 


TENT. DATA 1, 6-54 




F 


TENT. DATA 2, 6-54 


6146 


T 


DATA 1, 1-54 




T 


DATA 2, 1-54 




T 


DATA 3. 1-54 




T 


DATA 4. 1-54 




T 


CURVE 92CM-8145 




T 


CURVE 92CM-7707R1 




T 


CURVE 92CM-7711R1 




T 


CURVE 92CM-7712 


6159 


T 


TENT. DATA, 5-52 


6161 


T 


TENT. DATA 1, 7-52 




T 


TENT. DATA 2, 7-52 




T 


TENT. DATA 3, 7-52 




T 


TENT. DATA 4, 7-52 




T 


OUTLINE NOTES & GAUGES 
CE-7704B-7705 




T 


CURVE 92CM-7771 


6166 


T 


TENT. DATA 1, 7-52 




T 


TENT. DATA 2, 7-52 




T 


TENT. DATA 3. 7-52 




T 


OUTLINE CE-7716 




T 


CURVE 92CM-7728 




T 


CURVES CE-7744T-7743T 




T 


CURVE 92CM-7738 
CURVES CE-7740T-7739T 




T 




T 


CURVE 92CM-7730 




T 


CURVES CE-7746T-7752T 




T 


CURVE 92CM-7751 


6173 


M 


TENT. DATA, 7-52 




M 


OUTLINE CE-7696 




M 


CURVE 92CM-7727 


6181 


T 


DATA 1, 5-54 




T 


TENT. DATA 2, 7-52 




T 


TENT. DATA 3, 7-52 




T 


OUTLINE CE-77 54R2 




T 


CURVE 92CM-7767 




T 


CURVES CE-7768T-7769T 


6197 


M 


TENT. DATA, 3-54 




M 


CURVE 92CM-8150 




M 


CURVE 92CM-8149 


6198 


C 


TENT. DATA, 9-52 




C 


OUTLINE CE-777 2 




c 


CURVE 920M-7783R1 




c 


CURVES CE-7820T-7819TV 



5822 
5823 

5825. 
5831' 

5840 

5876. 
5879. 

5890, 
5893 

5894. 



5915. 

5946, 
5963. 
5964. 
5965. 

6012. 

6026. 

607 3. 
6074. 



TENT. DATA, 2-52 
TENT. DATA 1, 9-49 
TENT. DATA 2, 9-49 
CURVE 92CM-7282 
TENT. DATA, 9-49 
OUTLINE CE-7176 
TENT. DATA 1, 5-50 
TENT. DATA 2, 5-50 
OUTLINE CE-7432A 
DRAWING CE-7443 
TENT. DATA 1, 6-53 
TENT. DATA 2, 6-53 
TENT. DATA 3, 6-53 
CURVE 92CM-7892 
TENT. DATA 1, 7-50 
TENT. DATA 2, 7-50 
DATA, 1-53 
CURVE 92CM-7439 
CURVES 92CM-7440 
TENT. DATA, 5-50 
OUTLINE CE-7431 
TENT. DATA 1, 2-52 
TENT. DATA 2, 2-52 
TENT. DATA 3, 2-52 
CURVE 92CM-7609R1 
CURVE 92CM-7483 
TENT. DATA 1, 3-55 
TENT. DATA 2, 3-55 
TENT. DATA 3, 3-55 
OUTLINE CE-8472A 
RATING CHART I 

92CM-J3475 
RATING CHART III 

92CM-8477 
CURVES 92CM-8482 
CURVES 92CM-8483 
TENT. DATA 1, 9-50 
TENT. DATA 2, 9-50 
CURVE 92CM-7499 
TENT. DATA 1, 3-51 
TENT. DATA 2, 3-51 
DATA, 9-55 
CURVE 92CM-7493 
TENT. DATA, 9-50 
CURVE 92CM-7495 
TENT. DATA 1, 6-54 
TENT. DATA 2, 6-54 
CURVE 92CM-8262 
TENT. DATA, 7-52 
OUTLINE CE-7635 
CURVE 92CM-7747 
TENT. DATA, 8-51 
CURVE 92CM-7640 
TENT. DATA, 5-52 
TENT. DATA, 5-52 
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Tube 


£ Sheet 


Tube 


J Sheet 


Type 


<£ & Date 


Type 


eg & Date 


6199 


P 


TENT. DATA 1, 11-52 


6448 


T 


TENT. DATA 1, 5-54 




P 


TENT. DATA 2, 11-52 




T 


TENT. DATA 2, 5-54 | 
TENT. DATA 3, 5-54 




P 


CURVE 92CM-7255R3 




T 




P 


CURVE 92CM-7814 




T 


OUTLINE CE-8256A 


6211 


M 


TENT. DATA, 1-53 




T 


OUTLINE CE-8256C 




M 


CURVE 92CM-7822 




T 


GAUGE CE-8254 




M 


CURVE 92GM-7824R1 




T 


CURVE 92CM-8252 


6217 


P 


TENT. DATA 1, 11-52 




T 


CURVE 920H-8247 




P 


TENT. DATA 2, 11-52 




T 


CURVE 92CM-8245 


6263 


M 


TENT. DATA 1, 3-54 


6472 


P 


TENT. DATA, 5-55 




M 


TENT. DATA 2, 3-54 




P 


CIRCUIT CE-8526 j 




M 


NOTES CE-7999B 




P 


CURVE 92CM-8029R1 




M 


CURVE 92CM-8103 




P 


CURVE 92CM-8536 


6264 


M 


TENT. DATA 1, 3-54 


6474/1854. 


C 


TENT. DATA 1, 6-54 




M 


TENT. DATA 2, 3-54 




C 


TENT. DATA 2, 6-54 




M 


CURVE 92CM-8105 




c 


CURVE 92CM-8274R1 


6293 


T 


TENT. DATA 1, 10-53 




c 


CURVE 920H-8271 




T 


TENT. DATA 2, 10-53 


6521 


M 


TENT. DATA 1, 5-55 




T 


RATING CHART I 




M 


TENT. DATA 2. 5-55 






92CM-8012 




M 


DRAWING CE-8538-8537B 




T 


CURVES CE-8017T-8016T 




M 


CURVE 92CH-8527 


6323* 


P 


DATA, 9-55 




M 


CURVE 92CM-8533 


6326 


C 


TENT. DATA 1, 3-54 


6524 


T 


TENT. DATA 1, 8-54 




C 


TENT. DATA 2, 3-54 




T 


TENT. DATA 2, 8-54 




C 


CURVE 92CM-8119 




T 


TENT. DATA 3, 8-54 


6328 


P 


TENT. DATA, 3-54 




T 


TENT. DATA 4, 8-54 




P 


CIRCUIT CE-8127 




T 


RATING CHART II 




P 


CURVE 92CM-8029 






92CM-8348 




P 


CURVE 92CM-7667R1 




T 


OUTLINE CE-8345A 


6342 


P 


DATA 1, 9-55 




T 


CURVE 92CM-8350 




P 


DATA 2, 9-55 




T 


CURVE 92CM-8346 




P 


CURVE 92CM-8125R1 




T 


CURVE 92CM-8351 




P 


CURVE 92CL-8123 


6570 


P 


TENT. DATA, 3-55 


6372 


P 


DATA 1, 9-55 




P 


CURVE 92CM-8491 ' 




P 


DATA 2, 9-55 


6571 


C 


TENT. DATA 1, 5-55 




P 


CURVE 92CM-8258 




C 


TENT. DATA 2, 5-55 




P 


CURVE 92CM-8304 




C 


OUTLINE CE-8511 


6383 


T 


TENT. DATA 1, 8-54 


6655 


P 


TENT. DATA 1, 7-55 




T 


TENT. DATA 2, 8-54 




P 


TENT. DATA 2, 7-55 




T 


TENT. DATA 3, 8-54 




P 


CURVE 92CM-8603 




T 


RATING CHART 92CM-8321 




P 


CURVE 92CM-8636 




T 


NOTES & MOUNTING AR- 


6694 


S 


TENT. DATA, 7-55 , 






RANGEMENT CE-8318B- 




s 


OUTLINE CE-8579 






8320 




s 


CURVE 92CM-8584 




T 


CURVE 92CL-7771R1 




s 


CURVE 92CM-8593 


6405/1640. 


P 


TENT. DATA, 6-54 


8000 


T 


DATA 1, 12-46 




P 


OUTLINE CE-8229 




T 


DATA 2, 12-46 


6417 


T 


DATA, 5-54 




T 


CURVE 92CM-6212 






8001 




See US27/8001 






800 3* 


T 

T 


TENT. DATA, 7-41 , 
TENT. DATA 2, 7-41 1 






8005 


T 
T 
T 
T 


DATA 1, 6-48 ' 
DATA 2. 5-49 
OUTLINE CE-6283R2 
CURVE 92C-6279 



2-56 



TUBE DIVISION 



INDEX OF TUBE TYPES 9 



IAOIO OOtfOtATION OF AMMICA, HARIISON, NIW JWSIY 



INDEX OF TUBE TYPES 

For All Sections 

For key to symbols, see sheet INDEX OF TUBE TYPES 1 






* 


Tube 


£ Sheet 


Type 


<£ & Date 


8008 


T 


TENT. DATA, 8-42 


80 12- A*... 


T 


DATA 1, 11-45 




T 


DATA 2, 11-45 




T 


CURVE 92CM-6346 


80 13- A 


M 


DATA, 9-55 


8016 




See 1B3-GT 


80 20 


M 


TENT. DATA, 5-46 


8025-A 


T 


DATA 1, 11-45 




T 


DATA 2, 11-45 



Tube 
Type 



Sheet 
& Date 



9001. 

9002. 
9003. 

9004* 

900 5. 

9006. 



DATA, 10-43 
CURVE 92C-6291 
DATA, 10-43 
DATA, 10-43 
CURVE 92C-6289 
TENT. DATA, 12-42 
CURVE 92C-6383 
TENT. DATA, 12-42 
CURVE 92C-6384 
DATA, 10-43 
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ADDITIONS & REVISIONS 



GENERAL SECTION: 

Supplementary Table of Contents, 10-56 
Supplementary Index of Tube Types 1, 10-56 
Supplementary Index of Tube Types 2, 10-56 
Information on Prices, 4-56 
Types Not Recommended, 4-56 
Interchangeabi lity 1, 4-56 
Interchangeabi lity 2, 4-56 
Interchangeabi lity 3, 4-56 
Interchangeabi li ty 4, 4-56 
Conversion Factors, 4-56 
Bases: 4-Pin Types, Bases 2, 8-56 

7-Pin Types, Bases 10, 6-56 

8-Pin Types, Bases 11A, 10-56 

8-Pin Types, Bases 12, 10-56 

8-Pin Types, Bases 14, 10-56 

8-Pin Types, Bases 14A, 10-56 

11-Pin Types, Bases 19A, 6-56 

12-Pin Types, Bases 20A, 10-56 

20-Pin Types, Bases 23, 4-56 

29-Pin Types, Bases 24, 4-56 

35-Pin Types, Bases 25, 10-56 

CATHODE-RAY TUBE SECTION: 

Cathode-Ray Tube Classification Chart 1, 4-56 
Cathode-Ray Tube Classification Chart 2, 4-56 
Cathode-Ray Tube Classification Chart 3, 4-56 
Spectral-Energy Emission Characteristic of Phosphor P4--Sul 

fide Type, 92CM-7316 
Persistence Characteristic of Phosphor P4--Sulfide Type, 6-56 

(On back of curve 92CM-7316) 
Spectral-Energy Emission Characteristic of Phosphor P7 , 

92CM-7336 
Persistence Characteristic of Phosphor P7 , 92CM-7015R4 (On 

back of curve 92CM-7336) 
Buildup Characteristics of Phosphor P7 , 92CM-7019R3 
Buildup Characteristics of Phosphor P7 , 92CM-6805R5 (On back 

of curve 92CM-7019R3) 
Persistence Characteristics of Phosphor P7 , 92CL-6804R5 
Spectral-Energy Emission Characteristic of Phosphor P15, 

92CM-6915 
Persistence Characteristic of Phosphor P15, 92CM-8540R1 (On 

back of curve 92CM-6915) 



SUPPLEMENTARY 
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PHOTOTUBE SECTION: 

Phototube Classification Chart, 4-56 

Definitions of Phototube Terms, 4-56 (On back of sheet Photo- 
tube Classification Chart) 
Spectral Sensitivity Characteristic of Phototube having S-5 

Response, 92CM-6814R1 
Spectral Sensitivity Characteristic of Phototube having S-8 

Response, 92CM-6592R2 (On back of curve 92CM-6814R1) 
Tentative Spectral Sensitivity Characteristic of Phototube 

having S-13 Response, 92CM-9037 

SEMICONDUCTOR DEVICE SECTION: 

Tentative Definitions of Semiconductor Device Terms, 6-56 
Outlines--Semiconductor Devices: Flexible Lead Type, 

Outlines 1, 6-56 
Linotetrar--Linotetrar 3- 
Pin Base Types, Outlines 
2, 6-56 
Bases: Semiconductor Devices, Bases 1, 4-56 



DELETIONS 



SEMICONDUCTOR DEVICE SECTION: 

Transistors 1, 6-53 
Transistors 2, 6-53 
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Tube 


if Sheet 


Tube 


if Sheet 


Type 


^ & Date 


Type 


J? & Date 


0A3 


M 


DATA, 4-56 


3CS6 


R 


DATA, 4-56 




M 


CIRCUITS CE-8963 


3DT6 


ii 


DATA, 4-56 (On 3CS6 


0C3 


M 


DATA, 4-56 






sheet) 


0D3 


" 


DATA, 4-56 (On back 


3KP1 


C 


DATA 1, 4-56 






of 0C3 sheet) 




C 


DATA 2, 4-56 


IAX2* 


R 


TENT. DATA, 4-56 




c 


CURVE 92CM-7191R2 


1EP1 


C 


TENT. DATA 1, 6-56 




c 


CURVE 92CM-6658R2 




C 


TENT. DATA 2, 6-56 


3KP4 


c 


DATA, 4-56 




C 


CURVE 92CM-8938 


3KP7 


" 


DATA, 4-56 (On 3KP4 




C 


CURVE 92CM-8975 






sheet) 


2BN4 


R 


DATA, 6-56 


3KP11.... 


" 


DATA, 4-56 (On 3KP4 


2J41 


M 


DATA, 4-56 






sheet) 




M 


OUTLINE & NOTES 


4- 250A/ 










CE-8654B 


5D22 


T 


DATA 1, 8-56 


2N77 


S 


TENT. DATA 1, 6-56 




T 


DATA 2, 8-56 




S 


TENT. DATA 2, 6-56 




T 


DATA 3, 8-56 




S 


CURVE 92CM-8592R1 




T 


CURVE 92CM-7078 




S 


CURVE 92CM-8591R1 


5AZP4 


C 


TENT. DATA 1, 4-56 




S 


CURVE 92CM-8588R1 




C 


TENT. DATA 2, 4-56 


2N104 


s 


TENT. DATA 1, 6-56 




C 


NOTES CE-8556B 




s 


TENT. DATA 2, 6-56 


5CG8 


R 


DATA, 6-56 




s 


TENT. DATA 3, 6-56 


5FP15-A. . 


C 


TENT. DATA, 10-56 




s 


TRANSISTOR DISSIPATION 




c 


OUTLINE CE-9001R1 






RATING CHART, 92CM- 


5T8 


R 


DATA, 4-56 






8530R1 


6AU8 


R 


TENT. DATA 1, 4-56 




s 


CURVE 92CM-8512R1 




R 


TENT. DATA 2, 4-56 




s 


CURVE 92CM-8534R1 




R 


CURVE 92CM-8801R1 




s 


CURVE 92CM-8517R2 




R 


CURVE 92CM-8803 




s 


CURVE 92CM-8544R2 


6AV5-GA*. 


R 


TENT. DATA, 4-56 


2N105 


s 


TENT. DATA 1, 6-56 


6BH8 


R 


TENT. DATA 1, 4-56 




s 


TENT. DATA 2, 6-56 




R 


TENT. DATA 2, 4-56 




s 


CURVE 92CM-8572R1 




R 


CURVE 92CM-8798R1 




s 


CURVE 92CM-8581R1 




R 


CURVE 92CM-8800 




s 


CURVE 92CM-8576R1 


6BN4 


R 


TENT. DATA, 6-56 




s 


CURVE 92CM-8573R1 




R 


CURVE 92CM-8933R1 


2N109 


s 


TENT. DATA, 6-56 


6BX7-GT. . 


R 


TENT. DATA, 6-56 




s 


CURVE 92CM-8599R2 


6CB5-A... 


R 


TENT. DATA, 8-56 




s 


CURVE 92CM-8598R2 




R 


OUTLINE CE-8988R1 


2N139 


s 


TENT. DATA, 6-56 




R 


CURVE 92CM-8437R1 




s 


CIRCUIT CE-8851R1 


6CD6-GA. . 


R 


TENT. DATA, 10-56 


2N140 


s 


TENT. DATA, 6-56 




R 


OUTLINE CE-9012 




s 


CIRCUIT CE-8850R1 




R 


CURVE 92CM-9016 


2N175 


s 


TENT. DATA, 6-56 


6CG8 


R 


TENT. DATA 1, 6-56 




s 


CURVE 92CM-8914R1 




R 


TENT. DATA 2, 6-56 


2N215 


s 


DATA. 8-56 




R 


CURVE 92CM-7532 


2N217 


s 


DATA, 8-56 




R 


CURVE 92CM-7547R1 


2N218 


s 


DATA, 10-56 


6CH8 


R 


TENT. DATA 1, 6-56 


2N2 19 


s 


DATA, 10-56 




R 


TENT. DATA 2, 6-56 


2N220 


s 


DATA, 10-56 




R 


CURVE 92CM-8207 


3C23 


F 


DATA, 4-56 




R 


CURVE 92CM-8208R1 




F 


CURVE CE-6703T2 
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Tube 
Type 



Sheet 
& Date 



Tube 
Type 



Sheet 
& Date 



6CS6 


R 




R 


6CU5 


R 




R 


6DQ6-A 


R 




R 




R 


6DT6 


R 




R 




R 




R 


6K6-GT. . . . 


R 




R 


6T4* 


R 


6T8 


R 


8DP4 


C 




C 




C 




C 




C 




C 




C 


12CR6 


R 




R 


12CU5 


R 


12DP7-A... 


C 


12DQ7-A. .. 


R 


HRP4 


C 




C 




C 




C 




C 




C 


14RP4-A. . . 


C 


17ATP4 




17ATP4-A. . 




17AVP4/ 




17ATP4... 


C 




C 




C 




C 




C 


17AVP4-A/ 




17ATP4-A. 


C 



DATA, 8-56 
CURVE 92CM-8922 
TENT. DATA, 4-56 
CURVE 92CM-8908R1 
TENT. DATA, 6-56 
OUTLINE CE-8937R1 
CURVE 92CM-8953 
TENT. DATA, 4-56 
CURVE 92CM-8827 
CURVE 92CM-9828 
CURVE 92CM-8826 
DATA 1, 6-56 
DATA 2, 6-56 
TENT. DATA, 4-56 
DATA, 4-56 
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
TENT. DATA 3, 10-56 
OUTLINE CE-8876B 
CUTOFF DESIGN CHARTS 

CE-9110T-8886T1 
CONTOUR DRAWING 

CE-8896B 
CURVES CE-9116T-8888T 
TENT. DATA, 6-56 
CURVE 9 2CM-9006 
DATA, 4-56 
DATA, 10-56 
DATA, 6-56 
TENT. DATA 1, 
TENT. DATA 2 
TENT. DATA 3 
OUTLINE CE-8942B 
CUTOFF DESIGN CHART, 

92CS-8972 
CURVE 92CM-8995 
DATA, 6-56 
See 17A7PU/17ATPU 
See 17A7PU-A/17ATPU-A 

TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
TENT. DATA 3, 10-56 
OUTLINE CE-8341R1B 
CURVE 92CM-8746R1 

DATA, 10-56 



6-56 
6-56 
6-56 



632-B. , 
B33-A. 



917. 

919. 
922. 
5556 

5794 
5819 

6012 
6199 

6201 



6211... 
6326-A. 



DATA 2, 
DATA 3, 
DATA 4, 



TENT. DATA 1, 8-56 
TENT. DATA 2, 8-56 
TENT. DATA 3, 8-56 
CUTOFF DESIGN CHART, 

92CM-8565R1 
OUTLINE CE-8399R4B 
GAUGE CE-8844B 
CURVE 92CM-8426R3 
TENT. DATA, 8-56 
CURVES CE-9008T-9007T 
DATA 1, 10-56 

10-56 

10-56 

10-56 
OUTLINE CE-4786R5 
CURVE 92CM-6197 
DATA, 10-56 
CURVE 92CM-4360R2 
DATA, 10-56 
DATA, 10-56 
DATA 1, 10-56 
DATA 2, 10-56 
DATA, 4-56 
DATA 1, 8-56 
DATA 2, 8-56 
CURVE 92CM-8823 
CURVE 92CL-7258R4 
DATA 1, 4-56 
DATA 2, 4-56 
CURVE 92CM-7747 
DATA 1, 8-56 
DATA 2, 8-56 
CURVE 92CM-7 255R4 
CURVE 92CL-7812R1 
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
TENT. -DATA 3, 10-56 
TENT. DATA 4, 10-56 
CURVE 92CM-9021 
CURVE 92CM-9022 
DATA 1. 4-56 
DATA 2, 4-56 
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
CURVE 92CM-7783R1 
CURVE 92CM-8110 
TENT. DATA 1, 8-56 
TENT. DATA 2, 8-56 
OUTLINE CE-8891A 
CURVE 92CM-8948 
CURVE 92CL-8961 
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Tube 
Type 


^? Sheet 
of & Date 


Tube 
Type 


^ Sheet 
g£ & Date 


6524 

6562 

6655 

6694-A 

6806 


T 
T 
T 
M 
M 
P 
P 
S 
S 

s 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 


DATA 1, 6-56 
DATA 4, 6-56 
OUTLINE CE-8345R2A 
TENT. DATA, 4-56 
OUTLINE CE-8747 
DATA 1, 10-56 
DATA 2, 10-56 
TENT. DATA, 4-56 
CURVES 92CM-8583V1 & 

92CM-8872V 
CURVE 92CM-887 3 
TENT. DATA 1, 8-56 
TENT. DATA 2, 8-56 
TENT. DATA 3, fi-56 
CIRCUITS CE-8912 
OUTLINE CE-8840B 
NOTES CE-8840D 
GAUGE CE-8253R1 
CURVE 92CL-8901 
CURVE 92CM-8899 

TIIRVF QSTM-ftQnQ 


68 10 


P 
P 
P 
P 
T 
M 
M 
M 
C 
C 
C 
C 
C 

c 

T 
T 
P 
P 
P 
P 
T 


TENT. DATA 1, 4-56 
TENT. DATA 2, 4-56 
OUTLINE CE-8802 
CURVE 92CM-8848 
DATA, 6-56 
TENT. DATA, 10-56 
OUTLINE CE-8951 
CURVES CE-8971T-8969T 
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
TENT. DATA 3, 10-56 
CURVE 92CM-9042 
CURVE 92CM-9044 
CURVE 92CM-9046 
DATA, 8-56 
DATA, 10-56 
TENT. DATA 1, 10-56 
TENT. DATA 2, 10-56 
CURVE 92CM-9039 
CURVE 92CL-9033 
DATA ft -56 


6850 


6861 


6866 


6883 


6893 


6903 


8008. 










DELETIONS 


1N55-A 

1N56-A 

2J50 

2N32 

2N33 


S 
S 
M 
M 
M 
M 
S 
S 
S 


TENT. DATA, 8-53 
TENT. DATA, 8-53 
TENT. DATA, 1-51 
COUPLING CE-7509 
OUTLINE CE-7 507B 
CURVE 92CM-7511 
TENT. DATA, 6-53 
OUTLINE CE-7970 
TENT. DATA, 6-53 


2N34 


S 

s 
s 
s 

M 
S 
S 
S 
S 


TENT. DATA, 6-53 
CURVE 92CM-7962 
TENT. DATA, 6-53 
CURVE 92CM-7959 
CURVE 92CM-7824R] 
TENT. DATA, 7-55 
OUTLINE CE-8579 
CURVE 92CM-8584 
CURVE 92CM-8593 


2N35 


6211 


6694 






DISCONTINUED 


TYPES 


The follow 
for your fi 
types in 

1AC5 
1Q5-GT 
1T6 
5Y4-G 


ing tube types have been discontinued. To indicate this fact 
lture reference, please place a large dot (•) after each of the 
Lhe "Tube Type" column of the Index of Tube Types sheets. 

6AF4 6SN7-GTA 12BY7 
6AU4-GT 6ST7 20CP4 
6AV5-GT 12AX4-GT 7 LA 
6SN7-GT 12BH7 6323 
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Tube 


^ 


Sheet 


Tube 




> * Sheet 


Type 


4 




& Date 


Type 


J? & Date 


1K3 


R 


TENT. 


DATA, 4-59 


17AX4-GT. 


R 


DATA, 4-59 




R 


OUTLINE CE-9889 


17BQ6-GTB 


" 


DATA, 4-59 (On 


1N1763. . 


S 


TENT. 


DATA 1, 4-59 






17AX4-GT sheet) 




S 


TENT. 


DATA 2, 4-59 


17DE4 


11 


DATA, 4-59 (On 




s 


CURVES 92CS-97 23 & 






17AX4-GT sheet) 








92CS-9720 


17D06-A.. 


11 


DATA, 4-59 (On back of 




s 


CURVE 


92CS-9982 






17AX4-GT sheet) 


1N1764.. . 


s 


TENT. 


DATA 1, 4-59 


21CXP4... 


C 


TENT. DATA 1, 4-59 




s 


TENT. 


DATA 2, 4-59 




C 


TENT. DATA 2, 4-59 




s 


CURVES 92CS-9722 & 




c 


OUTLINE CE-9910B 








92CS-9721 




c 


RASTER- CUTOFF- RANGE 




s 


CURVE 


92CS-9988 






CHART 92CS-9911 


3C45 




See 6130/3CV5 




c 


CURVE 92CM-9909 


3CF6 


R 


DATA, 


4-59 


21DAP4... 


c 


TENT. DATA 1, 4-59 


3CS6 




DATA, 


4-59 (On 3CF6 

sheet) 


21WP4 

21WP4-A. . 


c 


TENT. DATA, 4-59 
TENT. DATA, 4-59 (On 


3DK6 




DATA, 


4-59 (On 3CF6 






21WP4 sheet) 








sheet) 


21XP4-A. . 


c 


TENT. DATA, 4-59 


3DT6 




DATA, 


4-59 (On back of 
3CF6 sheet) 


24AUP4. . . 


c 
c 


TENT. DATA 1, 4-59 
TENT. DATA 2, 4-59 


5CG8 




DATA, 


4-59 




c 


RASTER- CUTOFF- RANGE 


5CL8-A. . 




DATA, 


4-59 (On 5CG8 

sheet) 






CHARTS 92CS-9919 & 
92CS-9918 


5CQ6 




DATA, 


4-59 (On 5CG8 

sheet) 




c 
c 


OUTLINE CE-9917B 
CURVE 92CM-9352 


5CZ5 




DATA, 


4-59 (On back of 
5CG8 sheet) 


20 20 


p 
p 


TENT. DATA 1, 4-59 
TENT. DATA 2, 4-59 


6BR8-A. . 


R 


TENT. 


DATA, 4-59 




p 


CURVE 92CL-8641 


6CB6-A. . 


R 


TENT. 


DATA, 4-59 




p 


CURVE 92CM-8640 




R 


CURVE 


92CM-9854 


5551-A... 


F 


TENT. DATA 1, 4-59 


6CL8-A. . 


R 


TENT. 


DATA 1, 4-59 




F 


TENT. DATA 2, 4-59 




R 


TENT. 


DATA 2, 4-59 




F 


TENT. DATA 3, 4-59 


6DE4 


R 


TENT. 


DATA, 4-59 




F 


RATING CHARTS 92CS- 




R 


CURVE 


92CS-9884 






9695 & 92CS-9698 


6DX6 


R 


TENT. 


DATA, 4-59 




F 


RATING CHART 92CM-969 2 




R 


CURVE 


92CM-9851R1 


5552-A. .. 


F 


TENT. DATA 1, 4-59 


6EA8 


R 


TENT. 


DATA, 4-59 




F 


TENT. DATA 2, 4-59 




R 


CURVE 


92CM-9866 




F 


OUTLINE CE-9772R1A 




R 


CURVE 


92CM-9867 




F 


RATING CHART 92CM-9710 


6T8-A. .. 


R 


TENT. 


DATA 1, 4-59 


5553-B. .. 


F 


TENT. DATA 1, 4-59 




R 


TENT. 


DATA 2, 4-59 




F 


TENT. DATA 2, 4-59 




R 


CURVE 92CM-961JR1 




F 


OUTLINE CE-9838R1A 


12AL8 


R 


TENT. 


DATA, 4-59 




F 


RATING CHART 92CM-9822 




R 


CURVE 


92CM-9432 




F 


RATING CHARTS 9 2CS- 




R 


CURVE 


92CM-9423 






98 25 & 92CS-9824 


12CN5.. . 


R 


TENT. 


DATA, 4-59 


5642 


D 


TENT. DATA, 4-59 


12CX6 


R 


TENT. 


DATA, 4-59 


5686 


D 


TENT. DATA 1, 4-59 


12D4 


R 


TENT. 


DATA, 4-59 




D 


TENT. DATA 2, 4-59 


12J8 


R 


TENT. 


DATA, 4-59 


5687 


D 


TENT. DATA, 4-59 


12R5 


R 


TENT. 


DATA, 4-59 


5750 


D 
D 


TENT. DATA 1, 4-59 
TENT. DATA 2, 4-59 


4-59 






ELECTRON TU 


BE DIVISION 




SUPPLEMENTARY 






RADIO CORPORATION OF AME 


RICA, HARRISON. 


NEW JERSEY INDEX 






Supplementary 

INDEX OF TUBE TYPES 

For All Sections 

For key to symbols, see sheet INDEX OF TUBE TYPES 1 



ADDITIONS * REVISIONS 


Tube 
Type 


•v°* Sheet 
& & Date 


Tube 
Type 


/ 


Sheet 
& Date 


58 22- A. .. 

6130/3C45 

7025 

7038 


F 
F 
F 

F 
F 
R 
R 
P 
P 


TENT. DATA 1, 4-59 
TENT. DATA 2. 4-59 
OUTLINE & NOTES CE- 

9772R1B & RATING 
CHART 92CS-98 21 
DATA 1, 4-59 
DATA 2. 4-59 
TENT. DATA, 4-59 
CURVE 92CM-6879 
DATA 1, 4-59 
DATA 2, 4-59 


7199 

7263 


R TENT. DATA 1, 4-59 
R TENT. DATA 2, 4-59 
R CURVE 92CM-9704 
R CURVES 92CS-9702 & 

92CS-9703 
P TENT. DATA 1, 4-59 
P TENT. DATA 2, 4-59 
P TENT. DATA 3, 4-59 
P CURVE 92CM-950S 
P CURVE 92CM-9499 
P CURVE 92CS-9493 


DELETIONS 


Tube 
Type 


•^ Sheet 
£ * Date 


Tube 
Type 


/ 


Sheet 
£ Date 


17BWP4. . . 

5551 

5552 


c 

F 
F 


DATA, 9-58 
TENT. DATA, 5-46 
DATA, 3-51 


5553 

5822 


F TENT. 
F TENT. 


DATA, 5-46 
DATA, 2-52 


DISCONTINUED TYPES 



The following types have been discontinued. To indicate this fact 
for your future reference please place a large dot (•) after each of the 
types in the "Tube Type" column of the Index of Tube Types sheets. 



1LC5 



17B1P4 



5553 



5822 



4-59 



ELECTRON TUBE DIVISION 

IADIO COtPOtATION OF AMERICA. HAIIISON. NfW J6ISEY 



SUPPLEMENTARY 
INDEX 



INFORMATION ON PRICES 



Information as to the retail prices of RCA electron 
tubes and semiconductor devices described in this hand- 
book may be obtained from your local RCA Tube Di stri butor. 
A list of RCA Tube Distributors in your locality will 
gladly be supplied upon request to Commercial Engineering, 
RCA, Harrison, N.J. 



Equipment manufacturers desiring price information 
on electron devices for initial installation in equipment 
will gladly be supplied such information by an RCA Equip- 
ment Sales representative, who may be reached at the 
following RCA Equipment Sales Offices: 

(East) 744 Broad Street 

Newark 1, New Jersey 
Humboldt 5-3900 

(Central ) Suite 1181 

Merchand i se Mart PI aza 
Chicago 54, 111 inois 
Whitehall 4-2900 



(West) 6355 E. Washington Blvd. 

Los Angeles 22, California 
Raymond 3-8361 



EXPORT 

RCA International Division 

Tube Department 

Radio Corporation of America 

30 Rockefeller Plaza 

New York 20, N.Y. (U.S.A.) 



-*- Indicates a change. 



4-56 TUBED.VIS.ON I NFORMAT ION ON 

«ADIO COIPOIATION OF AMEIICA, HAIIISON, NEW JEISEY ' K I LEo 



RCA PREFERRED TUBE TYPES 

FOR NEW EQUIPMENT DESIGN 



LOWER INITIAL 
COST OF TUBES 



MORE PROFIT 
THROUGH BETTER 
DELIVERIES 



IMPROVED QUALITY 
OF PRODUCT FROM 
LONGER PRODUC- 
TION RUNS 



STANDARDIZATION 
OF FEWER TUBE 
TYPES 



5. CUSTOMER 

SATISFACTION 



This list of Preferred Tube Types i s p resented to assist 
equipment manufacturers i n formu I at i ng their plans for future 
production of electronic equipment. It is based on a care- 
ful survey of the needs of the engineering and manufacturing 
fields. 

The soundness of the Preferred Tube Program, first intro- 
duced by RCA in January, 1940, has been proven with the pass- 
i ng years. 

By using Preferred Tube Types, electronic-equipment 
manufacturers can reduce manufacturing costs for the follow- 
ing reasons: 

a. We can manufacture more ef f i c ient- 
ly for stock. 

b. Our production rate on preferred 
types is more uniform because of 
smaller demand for other types. 

a. Fewer tube types mean better de- 
liveries and insure continuous 
production of electronic equip- 
ment . 

a. Tube operator acqu i res more ski I I 
working on one type for a con- 
siderable length of time. 
Such skill results in better 
quality which means less cost to 
equipment manufacturers on their 
production line because of fewer 
stoppages. 

a. Permits standardizing fewer ac- 
cessory parts, such as capac i tors, 
resistors, etc. 

b. Results in purchasing and stock- 
ing economies. 

a. Purchasers of electronic equip- 
ment equ i pped with Preferred Type 
Tubes will have greater satis- 
faction, we believe, because 
these fast-moving types can be 
regul arly stocked and wi I I , there- 
fore, be easier to obtain for 
renewal purposes. 

T his list, of course, is subject to change resulting 
from technological advances in tube design and application. 
When such changes become necessary, they will be incorporated 
in revised issues of this list. 



JAN. 4, 1954 



TUBE DEPARTMENT 

RADIO COIPOIATION OF AMERICA. HARtlSON, NEW JERSEY 



RCA PREFERRED 
TYPES 1 



RCA PREFERRED TUBE TYPES 







Hiniature Types are shown in i 


talics 






VACUUM TYPES FOR RF 


AND AF 


POWER APPLICATIONS f 




To lues shown 


are Unmodulated 


Class 


C Rating 


s 








for Continuous Conner c 


ial Se 


rvice 






TYPE 


CLASS 


MAXIMUM 


INPUT POWER vs FREQUENCY 




UNITS 


■•• 1 


7.5 


1 " 1 


25 


1 » 1 


75 


Mc 


57*3* 


Beam 


15 


15 


15 


15 


15 


15 


watts 


2E24 # 


Beam 


3C 


30 


30 


30 


30 


30 


watts 


2E26 # 


Beam 


30 


30 


30 


30 


30 


30 


wafts 


832-A # 


Beam D 


36 


36 


36 


36 


36 


36 


watts 


807* 


Beam 


60 


60 


60 


60 


50 


40 


watts 


6146 # 


Beam 


67.5 


67.5 


67.5 


67.5 


67.5 


63 


watts 


829-B* 


Beam 


120 


120 


120 


120 


120 


120 


watts 


812-A # 


Triode 


175 


175 


175 


175 


160 


130 


watts 


811-A # 


Triode 


175 


175 


175 


175 


160 


130 


watts 


8005 # 


Triode 


240 


240 


240 


240 


195 


_ 


watts 


4X150A 


Tetrode 


250 


250 


250 


250 


250 


250 


watts 


813* 


Beam 


360 


360 


360 


360 


300 


- 


watts 


6161 


Triode 


400 


400 


400 


400 


400 


400 


watts 


8000* 


Triode 


500 


500 


500 


500 


400 


300 


watts 


4-125A/ 


















4D21 


Tet rode 


500 


500 


500 


500 


500 


500 


watts 


5786 


Triode 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


kw 


833-A # 


Triode 


1.8 


1.8 


1.8 


1.75 


1.5 


1.2 


kw 


6181 


Tet rode 


2.5 


2.5 


2.5 


2.5 


2.5 


2.5 


kw 


5762 


Triode 


8.7 


8.7 


8.7 


8.7 


8.3* 


7.9* 


kw 


889R-A 


Triode 


16 


16 


16 


16 


12 


9.6 


kw 


6166 


Tet rode 


18 


18 


18 


18 


17. 8t 


17. 7t 


kw 


892 


Triode 


30 


22.5 


17 


- 


- 


- 


kw 


5771 


Triode 


67.5 


60 


60 


60 


45 


- 


kw 


5671 


Triode 


100 


100 


90 


80 


- 


- 


kw 


5770 


Triode 


150 


150 


150 


135 


~ 


~ 


kw 



Twin Type - Input values per tube for push-pull operation. 

* Type may be operated at higher ratings in Intermittent commercial and 
Amateur Service (ICAS) as given in published data for each type. 

* For Television Picture Service over the range of 54 Mc. to - 216 Mc, the 
CCS maximum rated input power is 6.5 kw. 

T For Television Picture Service over the range of 54 Mc. to 216 Mc, the 
CCS maximum rated input power is 22 kw. 



THYRATRONS 



IGNITRONS 



2D21 




5560 


672-A 




5563 


2050 


6012 


5696 




RECTIFIERS* 


2X2-A 
3B28 
5R4-GY 
673 


857-B 
866-A 
869-B 
8008 



• For additional vacuum-type rectifiers, see listing of types for Receiver 
Appl icat i ons. 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



RCA PREFERRED 
TYPES 1 



RCA PREFERRED TUBE TYPES 







Miniature 


Types 


are shown in 


italics 




VACUUM TYPES 


FOR RF 


AND 


AF POWER 


APPLICATIONS 


(Cont'd) 




Values shown are Unmodulated Class 


C Rat 


ings 








for Conti 


nuous 


Conner cial Service 






UNITS 


MAXIMUM INPUT 


POWER 


vs FREQUENCY 




CLASS 


TYPE 


Mc 


110 


175 


220 


450 


900 


watts 
watts 
watts 
watts 


15 
30 
30 
36 


15 
20 
20 
36 


34 


- 


- 


Beam 
Beam 
Beam 
Beam 


5763* 
2E24* 
2E26» 
832-A* 


watts 
watts 
watts 
watts 


56 
120 


47 
120 


114 


- 


- 


Beam 
Beam 
Beam D 
Triode 


807* 
6146* 
829-B* 
812-A - 


watts 
watts 
watts 
watts 


250 


250 


250 


250 


- 


Triode 
Triode 
Tetrode 
Beam 


811-A # 
8005* 
4X150A 
813* 


watts 
watts 

watts 


400 
500 


400 
470 


400 
390 


400 


400 


Triode 
Triode 

Tet rode 


6161 
8000* 
4-125A/ 
4D21 


kw 
kw 
kw 
kw 


1.5 

2.5 

7.3* 


1.5 

2.5 
6.1* 


2.5 
4.5* 


2.5 


2.5 


Triode 
Triode 
Tetrode 
Triode 


5786 
833-A* 
6181 
5762 


kw 
kw 
kw 


17. 2f 


16. 5t 


16 


- 


- 


Triode 
Tet rode 
Triode 


889R-A 

6166 

892 


kw 
kw 
kw 


- 


- 


- 


- 


- 


Triode 
Triode 
Triode 


5771 
5671 
5770 



SMALL TYPES FOR INDUSTRIAL AND 
COMMUNICATION SERVICES 



HOME ENTERTAINMENT TYPES 
OF SPECIAL INTEREST* 


VACUUM TYPES FOR 
CRITICAL APPLICATIONS 


TYPES FOR 

REGULATOR 

SERVICE 


GLOW 

DISCHARGE 

TRIODE 


6AK6 6L6-G 
6AQ6 6SC7 
6BJ6 6SL7-GT 
6C4 laAXl' 


1620 

5690' 

5691 

5692 

5693 J 

5879 


"Special Red" 
Types 


oAs 
0B2 
5651 
6080 


5823 



Also see types for AM, Fm, 4 TV Receivers. 
A Tapped heater, for 6.3-volt or 12.6-volt operation. 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



RCA PREFERRED 
TYPES 2 



RCA PREFERRED TUBE TYPES 

Miniature Types are shown in italics 



TYPES FOR AM AND FM BROADCAST RECEIVER APPLICATIONS 



RECTIFIERS 

end 

DIODE 


CONVERTERS 


AMPLIFIERS, OSCILLATORS, A MIXERS 


OUTPUT 
AMPLIFIERS 


Triodes 


Pentodes 












DETECTORS 






With 


Shirp 


Reaote 


With 








Twin 


Diode* 


Cutoff 


Cutoff 


Diode 






1R5 






lU 4 


1T4 


1U5 


3S4 
3*4 


5U4-G 


6BE6 




6AV6 


6AU6 


6BA6 




6AQ5 


5Y>-GT 


6X8 






6CB6 






6K6-GT 


6AL5 














6V6-GT 


6I4 
















35*4 


12BE6 


izAOy* 


12AV6 




12BA6 




35C5 
50C3 



TYPES FOR TELEVISION RECEIVER APPLICATIONS 





AMPLIFIERS 






SOUND | 

VIDEO 
DETECTOR 


TUNER 
TUBES 


IF 


Video 


Audio 


Deflection 


DEFLECTION 
OSCILLATORS 


6AF4* 
6BQ7-A* 
6J6 
618 


6AU6 

6BQ7-A 

6CB6 


6AU6 
6CL6 


6AQ5 
6AV6 
6K6-GT 
6V6-GT 


6S4 

6BQ6-GT 
6CD6-G 
6W6-GT 


6SN7-GT 

12AW7* 
i2BHn* 


6ALs 




RECTIFIERS 


DAMPER 
TUBE 


CONTROL 
CIRCUITS* 






High- 

Voltege 


Low- 
Volteo.e 






1B3-GT 


5U4-G 


6AX4-GT 
6W4-GT 


6AU6 

6SN7-GT 

12^7* 

125*7* 





For UHF. 
4 Tapped heater, for 6.3-volt or 12.6-volt operation. 
# Including synchronizing functions, AGC, etc. 



JAN. 4, 1954 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



RCA PREFERRED 
TYPES 2 



RCA PREFERRED TUBE TYPES 

Miniature Types are shown in italics 



C-R OSCILLOGRAPH TYPES 



PI 


P7 


Pli 


PI* 


PI6 


SCREEN 


SCREEN 


SCREEN 


SCREEN 


SCREEN 


2BP1 




2BP11 
3KP11 






3JP1* 


3JP7* 








3RP1 , 


„ 








5ABP1 


5ABP7 
5FP7-A 


5ABP11* 


5FP14 




5UP1 


5UP7 


5UP11 
5WP11* 




5ZP16 4 












7MP7 




7MP14 






10KP7 










12SP7 










16ADP7 









Transcriber Type * Flying-Spot Type 

Post-Deflection Accelerator Type 



PHOTOTUBES 



SINGLE-UNIT 


MULTIPLIER 


SI 
Response 


s* 

Response 


S4 
Response 


1P40 
921 
922 
927 


1P39 


931-A 

5819 

6199 



CAMERA AND TV STUDIO TYPES 



5820 
6198 
2F21 



Image Orthicon 

Vidicon D 

Monoscope 



Industrial Type 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON.. NEW JERSEY 



RCA PREFERRED 
TYPES 3 



RCA TUBE TYPES NOT RECOMMENDED 
FOR NEW EQUIPMENT DESIGN 



Certain tube types should be avoided in the design of 
new equipment because they are approaching obsolescence 
or have limited or dwindling demand. Such RCA types are 
listed below for the benefit of equipment designers. 





RECEIVING TUBE 


TYPES 




0Z4-G 


6A8-G 


6K7-G 


12A8-GT 


42 


1A5-GT 


6A8-GT 


6K7-GT 


12AH7-GT 


43 


1C5-GT 


6AB5/6N5 


6N7 


12J5-GT 


45 


1D8-GT 


6AB7 


6Q7 


12J7-GT 


47 


1G6-GT 


6AC5-GT 


6Q7-GT 


12K7-GT 


56 


1LA4 


6AF6-G 


6R7 


1207-GT 


57 


105-GT 


6B8 


6S7 


12SK7-GT 


58 


1S4 


6C6 


6SA7-GT 


14 B8 


70L7-GT 


1T5-GT 


6C8-G 


6SB7-Y 


14C5 


71-A 


1-v 


6D6 


6SF7 


14H7 


75 


5T4 


6F5 


6SK7-GT 


24-A 


76 


5W4-GT 


6F5-GT 


6SQ7-GT 


25A6 


77 


5X4-G 


6F6-G 


6SS7 


25W4-GT 


78 


5Y3-G 


6F7 


6ST7 


25Z5 


80 


5Y4-G 


6G6-G 


6SZ7 


25Z6 


83-v 


5Z3 


6H6-GT 


6115 


26 


84/6Z4 


6A3 


6J7-GT 


6U7-G 


27 


117N7-GT 


6A7 


6J8-G 


6X5 


35Z4-GT 


117P7-GT 


6A8 


6K7 


7E7 


41 


117Z6-GT 




TRANSMITTING TUBE TYPES 




10-Y 


801-A 


842 


861 


1619 


203-A 


803 


843 


862-A 


1623 


207 


804 


846 


865 


1624 


211 


830-B 


849 


893-A 


1626 


217-C 


838 


851 


893A-R 


8012-A 


800 


841 


860 


898-A 






CATHODE- 


-RAY TUBE 


TYPES 




2AP1-A 


10FP4-A 


16KP4 


16TP4 


905-A 


3AP1-A 


12KP4-A 


16LP4-A 


16WP4-A 


908-A 


3KP4 


14CP4 


16RP4 


902-A 


913 


5BP1-A 


16DP4-A 










(conti n 


ued on next 


page) 
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TUBE DEPARTMENT 

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY 



TYPES NOT 
RECOM. 



RCA TUBE TYPES NOT RECOMMENDED 
FOR NEW EQUIPMENT DESIGN 



PHOTOTUBES THYRATRONS 

923 924 629 885 



MISCELLANEOUS 

2A4-G 2V3-G 874 

2C21/1642 559 878 

2C22 864 1634 



JAN. 4, 1954 TUBE DEPARTMENT ™ P ^ T 

IAOIO CORPORATION OF AMEIICA, HA* II SON, NEW JEISEY KLCOM. 



INTERCHANGEABILITY LIST 



POWER TUBES, RECTIFIER TUBES, THYRATRONS, 

IGNITRONS, VOLTAGE REGULATORS, PHOTOTUBES, 

CATHODE-RAY TUBES, AND SPECIAL TYPES 



Direct Replacement Types* 


Type to be 


Replace by 


Type to be 


Replace by 


Replaced 


RCA Type 


Replaced 


RCA Type 


0A3/VR75 


0A3 


RK-25B 


802 


0C3/VR105 


OC3 


CE-28(A-D) 


928 


OD3/VR150 


0D3 


RK-28 


803 


CE-l(A-D) 


868,918 


RK28A 


803 


1P32 


927 


CE-29(A-DJ 


929,1P39 


2AP1 


2AP1-A 


CE-30(A-D) 


930.1P40 


2B4 


885 


CE-30V 


925 


ML-381 


2C39-A 


RK-30 


800 


3X10OA11 


2C39-A 


FG-32 


5558 


ZP572 


2C39-A 


CE-34 


934 


2X2/879 


2X2-A 


RK-39 


807 


3-50G2 


834 


CE-41 


921 


3AP1 


3AP1-A 


CE-42 


922 


3BP1 


3BP1-A 


RK-44 


837 


3C45 


6130/3C45 


RK^7 


814 


3D22 


3D22-A 


UH-50 


834 


4D21 


4-125A/4D21 


R51A 


927 


4-250A 


4-250A/5D22 


CE-55 


924 


4-400A 


4-250A/5D22 


FG-57 


5559 


5BP1 


5BP1-A 


RK-57 


805 


5CP1 


5CP1-A 


RK-58 


838 


5CP7 


5CP7-A 


CE-59 


5581 


5D22 


4-250A/5D22 


R59A 


868,918 


5FP7 


5FP7-A 


R60A 


920 


5HP1-A 


5BP1-A # 


HY-6 1/807 


807 


7BP7 


7BP7-A 


R61A 


930 


PJ-8 


5556 


CE-64 


5583 


G9 


868 


FG-67 


5728/ FG-67 


BW-11 


834 


VR75-30 


0A3 


CE-llV(A-D) 


917 


FG-95 


5560 


RK-11 


1623 


CE-98 


5582 


12DP7 


12DP7-A 


F&-104 


5561 


FG-17 


5557 


VR105-30 


0C3 


CE-20 


927 


HF120 


211 


RK-20A 


804 


VR15C^30 


0D3 


CE-2KA-D) 


920 


WT-210-0001 


2D21 


CE-23(A-D) 


923 


WT-2 10-0003 


884 


PJ-23 


868 


WT-210-0004 


2050 


CE-25(A-D) 


927 


WT-2 10-0006 


6H6 


RK-25 


802 


WT-210-0008 


866-A 


RCA types are 


direct replacement 


s under all circumstances. 


Direct replacement, except in hi 


gh-altitude service 
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TUBE DIVISION 

IAOIO CORPORATION OF AMEIICA. HAM I SON. NEW JERSEY 



INTERCHANGEABILITY 1 



INTERCHANGEABILITY LIST 



D 


irect Replacement Types* (Cont'd) 


Type* to be 


Replace by 


Type to be 


Replace by 


Replaced 


RCA Type 


Replaced 


RCA Type 


WT-r2K)-0009 


84/6Z4 


WT-210-0084 


6N7-GT 


WT-210-0011 


0C3 


WT-210-0085 


50B5 


• WTV210-0012 


80 


WT-210-0086 


833-A 


w-210-0013 


5Z3 


WT-210-0087 


6K8-GT 


WT-210-0015 


5557 


WT-21(H)088 


6J5-GT 


W-210-0018 


0D3 


WT-210-0089 


6G6-G 


WT-210-0019 


83 


WT-210-0090 


6C6 


WT-210-0021 


6X5 


WT-210-0091 


0A4-G 


. WT-210-0025 


117Z6-GT 


211-D 


211 


• WT-210-0027 


872-A 


FG-235A 


5552 


WT-210-0028 


305-GT 


FG-238B 


5555 


WT-210-0029 


6C5 


24 2 A 


211 


WT-210-0031 


902-A 


242B 


211 


WT-2 10-0037 


117L7-GT/ 


WT-245 


884 




117M7-GT 


WT-246 


2050 


WT-210-0038 


172 


FG-258A 


5553 


WT-210-0040 


6X4 


FG-259B 


5554 


WT-210-0042 


5Y3-GT 


WT-261 


6H6 


WT-210-0044 


575-A 


WE-261A 


835 


WT-2 10-0045 


892 


WT-262 


866-A 


WT-2 10-0048 


5U4-G 


WT-263 


6Z4 


WT-210-0052 


2AP1-A 


WT-269 


0C3 


wr-210-0053 


3AP1-A 


WT-270 


80 


WT-210-0056 


5559 


WT-270X 


5Z3 


WT-2 10-0057 


5560 


FG-271 


5551 


WT-210-0058 


676 


WT-272 


5557 


W-210-0060 


0Z4 


WE-274B 


5R4-GY 


WT-210-0061 


117N7-GT 


WT-294 


0D3 


OT-210-0062 


5557 


WE-295A 


203-A 


WT-210-0069 


5557 


WT-301 


83 


WT-2 10-0070 


5550 


UE-303A 


203-A 


WT-210-0071 


5551 


WE-304B 


834 


WT-210-0072 


5552 


F-307A 


207 


WT-2 10-0073 


5553 


WT-308 


6X5-GT 


WT-210-0074 


105 


CE-309 


5557 


WT-210-0078 


172 


CE-311 


3C23 


WT-210-0079 


105 


UE-311 


211 


WT-210-0081 


6SJ7 


UE-311C 


835 


WT-210-0082 


6V6 


UE-317C 


217-C 


WT-210-0083 


7K7 


WE-322A 


803 


RCA types are d 


irect replacements 


under all circumstances. 
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TU8E DIVISION 



INTERCHANGEABILITY 1 



tAOlO COIFOtATION OF AMCIICA. HAIIISON, NCW JCISCY 



INTERCHANGEABILITY LIST 



Di 


rect Replacement Types* (Cont^d) 


Type to be 


Replace by 


Type to be Replace by 


Replaced 


RCA Type 


Replaced RCA Type 


WE-350A 


807 


872 872-A 


375-A 


575-A 


872-A/872 872-A 


WT-377 


117Z6-GT 


F-872B 872-A 


ML-381 


2C39-A 


879 2X2-A 


WT-389 


3Q5-GT 


889 889-A 


WT-390 


6C5 


893 893-A 


FJ-401 


1P29 


902 902-A 


WE-403A 


6AK5 


UE-905 805 


GL-415 


5550 


905 905-A 


GL-451 


8020 


906-P1 3AP1-A 


ZP-572 


2C39-A 


908 908-A 


WT-606 


2D21 


914 9 14- A 


WL-630 


2050 


931 931-A 


WL-631 


5559 


UE-938 838 


KU-634 


677 


UE-949 849 


WL-651/656 


5552 


UE-966A 866-A 


WL-652/657 


5551 


UE-967 5557 


WL-653B 


5555 


UE-972A 872-A 


WL-655/658 


5553 


UE-975A 575-A 


672 


672-A 


1640 6405/1640 


678 


5563-A 


1802-P1 5BP1-A 


WL-679 


5554 


1811-P1 7CP1 


WL-681/686 


5550 


1849 1850-A 


NL-715 


5557 


1850 1850-A 


ML-728 


5557 


1854 6474/1854 


WL-735 


868 


1904 5728/FG-67' 


801 


801-A 


2051 2050 


811 


811-A 


2525A5 5BP1-A 


812 


8 12- A 


5604 5604-A 


829 


829-B 


5814 5814-A 


829-A 


829-B 


8001 4E27/8Q01 


832 


832-A 


8016 1B3^GT 


833 


833-A 


wtt-ioo 6XJt 


C-833 


833-A 


WTT-102 5Y3-GT 


UH-50 


834 


WTT-103 6H6 : 


857 


857-B 


WTT-104 575-A' 


862 


862-A 


WTT-105 892 ■ 


866 


866-A 


WTT-111 5559 


866- A/ 866 


866-A 


WTT-112 5560.* 


869-A 


869-B 


WTT-113 676 . 


RCA types are 


direct replacemen 


ts under all circumstances. 

1 
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TUBE DIVISION 

RADIO COtPOtATION OF AMEIICA. HARRISON. NEW JERSEY 



INTERCHANGEABILITY 2 



INTERCHANGEABILITY LIST 



Direct Replacement Types* (Cont 


•d) 


Type to be 


Replace by 


Type to be 


Replace by 


Replaced 


RCA Type 


Replaced 


RCA Type 


WTT-114 


0Z4 


WTT-127 


833-A 


WTT-115 


117N7-GT 


WTT-128 


6K8-GT 


WT-117 


5557 


WTT-129 


6J5-GT 


WTT-118 


105 


WTT-130 


6G6-G 


WTT-119 


172 


WTT-131 


6C6 


WIT- 122 


6SJ7 


WTT-132 


0A4-G 


WTT-123 


6V6 


vinT-135 


5U4-G 


WTT-124 


7K7 


WIT- 136 


2AP1-A 


\AHT-125 


6N7-GT 


WTT-137 


3AP1-A 


WT-126 


50B5 


mi-139 


172 




Similar 


Types* 




Type to be 


Similar 


Type to be 


Similar 


Replaced 


RCA Type 


Replaced 


RCA Type 


CE-IV(A-D) 


930,1P40 


4X150G 


4X150A 


CE-21A-D) 


917,919 


CE5(A-D) 


927 


2B22 


559 


5C24 


8000 


2C38 


2C39-A 


5D24 


4-250A/5D22 


2E25 


2E24 


6D22 


4X500A 


2E30 


5618 


WT-6 


6L6 


3B27 


836 


7C20 


5762/ 7C24 


3B28 


866-A 


7C25 


5762/ 7C24 


3C21 


838 


7C27 


5762/ 7C24 


3C24 


1623 


HV-12 


806 


3-25A3 


809 


RK-12 


809 


3-50A4 


811-A 


CE-13 


868 


3-75A3 


8005 


CE-13V 


917 


3-250A4 


806 


G-15F 


927 


3-450A4 


833-A 


HV-18 


806 


3-1000A2 


8000 


FV-20 


8000 


3-1000A4 


810 


T-20 


1623 


3X2500A3 


5762/7C24 


TV-20 


810 


4C21 


211 


TZ-20 


809 


4C22 


8005 


PJ-21 


5556 


* RCA types are 


direct replacerm 


ents under a! 1 c i 


rcumstances. 


# RCA types art 


not directly in 


terchangeable with the types to 


be replaced 


because of mechar 


ical and/or elec 


trical differ- 


ences. For 


more information 


as to degree of 


i nterchange- 


ability, ref« 


r to respective 


tube data. 
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««- ^w«^ I NTERCHANGEAB I L I TY 2 

TUBE DIVISION 

lAMO COIKMATION OF AMMICA. HAMISON. NEW JEISEY 



INTERCHANGEABILITY LIST 



Similar Types# (Cont'd) 


Type to be 


Similar 


Type to be 


Similar 


Replaced 


RCA Type 


Replaced 


RCA Type 


CE-22(A-D) 


1P41 


HY-57 


812-A 


PJ-22 


917 


R-58A 


927 


X-22 


1616 


58AWB 


927 


KU-23 


806 


59D 


929 


RK-23 


802 


CE-60 


917 


RK-23A 


802 


HF-60 


8005 


24-G 


808 


HY-60 


807 


HY-25 


809 


SK-60 


868 


25T 


809 


T-60 


8005 


RK-27 


806 


R61BV 


929 


FG-27A 


5559 


RK-63 


806 


HY-30Z 


809 


SK-63 


918 


CE-31V 


919 


RK-64 


807 


FG-33 


5728/FG-67 


R64AV 


925 


35T 


811-A 


HY-69 


1624 


35TG 


808 


V-70-D 


8005 


CE-36(A-D) 


927 


R71A 


930.1P40 


RK-36 


806 


R71AV 


925 


RK-37 


808 


71D 


929 


RK-38 


806 


FP-85 


8020 


HY-40 


812-A 


FP-85A 


8020 


T-40 


8 12- A 


R85A 


928 


TZ-40 


811-A 


CE-91R 


1P37 


HY-40Z 


811-A 


HF-100 


8005 


RK-41 


807 


100R 


8020 


RK-46 


804 


100TH 


810 


RK87 


814 


100TL 


8000 


RK-48A 


813 


111-H 


812-A 


SR-50 


917 


ZB-120 


838 


HY-51A 


830-B 


F123A 


806 


HY-51B 


830-B 


HF-125 


8005 


HY-51Z 


838 


T-125 


810 


RK-51 


830-B 


F-127A 


810 


SR-51 


926 


F-128A 


851 


RK-52 


811-A 


HF-130 


835 


53AWB 


927 


HF-140 


211 


SR-53 


917 


143D 


2X2-A 


HK-54 


808 


GL-146 


805 


54-XH 


3AP1-A 


AB-150 


845 


T-55 


8005 


m-150 


810 


# RCA types are 


not directly interchangeable with 


the types to 


be repl aced because of mechanical and/ or el ect r ical 


di f ferences. 


For more i nformat ion as to degree of i nterchangeat 


i 1 i ty, refer 


to respective 


tube data. 
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TUBE DIVISION 

RADIO COtPOtATION OF AMEIICA, HAttlSON, NEW JMMY 



INTERCHANGEABILITY 3 



INTERCHANGEABILITY LIST 



Similar Types# (Cont'd) 


Type to be 


Similar 


Type to be 


Similar 


Replaced 


RCA Type 


Replaced 


RCA Type 


150P 


803 


HK-254 


810 


150T 


806 


WE-254B 


865 


152TH 


806 


WE-255B 


869-B 


152TL 


806 


HF-258B 


866-A 


GL-152 


805 


WE-259A 


24-A 


HK-154 


808 


260A 


860 


T-155 


806 


HF-261A 


835 


C-200 


810 


WE-264A 


864 


HF-200 


8000 


WE-264B,C 


864 


T-200 


806 


266B 


857-B 


C-201 


805 


WE-266C 


857-B 


C-202 


805 


WE-267B 


872-A 


HD-203A 


805 


WE-268A 


801-A 


H[>-203C 


805 


WE-271A 


843 


HF-203H 


8003 


WE-274A 


5R4-GY 


WE-205D 


10-Y 


WE-281A 


46 


WE-205E 


10-Y 


T-282A 


8000 


WT-2 10-0007 


6L6 


WE-284B 


845 


WT-210-0067 


3C23 


WE-284D 


845 


21 IB 


211 


WE-287A 


5557 


211C 


835 


WE-298A 


862-A 


HD-211C 


805 


300 


806 


211E 


835 


WE-301A 


83 


212E 


849 


T-303C 


8000 


WE-214E 


217-C 


UE-303U 


8000 


WE-217-A 


80 


UE-304A 


204-A 


WE-220C 


892 


WE-304B 


6AK5 


Z-225 


866-A 


CE-306 


676 


WE-231D 


864 


WE-307A 


807 


WE-241B 


833-A 


UE-310 


801-A 


WE-242C 


211 


WE-310A 


6C6 


T-249B 


866-A 


UE-311CH 


8000 


WE-249A 


866-A 


UE-311T 


8003 


WE-249B 


866-A 


UE-311CT 


8003 


250TH 


810 


WE-312A 


828 


250TL 


806 


315A 


673 


HF-250 


8000 


319A 


872-A 


WE-251A 


851 


321A 


673 


WE-252A 


842 


323B 


3C23 


HK-253 


217-C 


WE-339A 


807 


* RCA types are not directly interchangeable with 


the types to 


be replaced 


because of mechanical and/or electr 


ical differ- 


ences. For 


more information as to degree of 


nterchange- 


ability, refer to respective tube data." 
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INTERCHANGEABILITY 3 
TUBE WVWON 

IAOIO COtPOCATION OF AMEtICA, HAMISON. NEW JEISEY 



INTERGHANGEABILITY LIST 



Similar Types# (Cont'd) 


Type to be 


Similar 


Type to be 


Similar 


Replaced 


RCA Type 


Replaced 


RCA Type 


WE-341AA 


891-R 


678 


5563-A 


F-342A 


858 


NL-710 


676 


343A 


858 


NL-714 


5557 


WE-348A 


1620 


WL-734 


917 


C-350 


807 


WL-739 


927 


WE-350B 


807 


WL-741 


923 


353A 


872-A 


T-756 


809 


HK-354C 


806 


UE-812H 


8005 


HK-354D 


806 


T-814 


806 


HK-354E 


806 


T-822 


806 


HK-354F 


806 


825 


1623 


ML-356 


5771 


C-849A 


833-A 


WE-356A 


808 


C-849H 


833-A 


WE-357A 


833-A 


F-857A 


857-B 


F-357A 


857-B 


861- A 


861 


WE-359A 


1C21 


863 


892 


WE-361A 


835 


866-B 


866-A 


F-363A 


892 


C-872 


872-A 


F-367A 


673 


UE-911CH 


835 


F-369B 


869-B 


UE-942 


842 


F-376A 


835 


NL-1005 


5551 


WE-393A 


3C23 


1603 


1620,5879 


WE-394A 


627 


1816-P4A 


10FP4-A 


WE-395A 


5823 


1847 


5527 


FJ-405 


935 


1851 


6AC7 


WL-450 


833-A 


1899 


2F21 


WL-460 


806 


2501- A3 


3AP1-A 


WL-463 


806 


2501-C3 


908-A 


UE-468 


8000 


5514 


811-A 


WL-468 


810 


5516 


2E24 


WL-471 


8003 


5591 


6AK5 


WL-473 


5762/ 7C24 


5604 


889R-A 


WL-481 


80 13- A 


5606 


892 


RH-507 


1949 


5654 


6AK5 


DRJ-524 


864 


5658 


880 


GL-546 


5696 


5663 


5696 


578 


8020 


5666 


889-A 


NL-615 


5558 


5667 


889R-A 


WL-632A 


5560 


5668 


892 


WL-632B 


5560 


5669 


892-R 


1 RCA types are 


not directly int 


erchangeable with 


the types to 


be replaced because of mechanica 


and/or electrical 


di f ferences. 


For more info 


rmat ion as to degr 


se of interchangeat 


i 1 i ty, refer 


to respective 


tube data. 
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TUBE DIVISION 

IADIO COIPOIATION OF AMEIICA, HARIISON, NEW JERSEY 



INTERCHANGEABILITY 4 



INTERCHANGEABILITY LIST 



Similar Types# (Cont'd) 



Type to be 
Replaced 



Similar 
RCA Type 



Type to be 
Replaced 



Similar 
RCA Type 



5685/ C6 J 

5686 

5695 

5720/FO-33 

5725 

5736 

5788 

5891 

5918 

5934 

5959 

6140/423A 

6155 

6156 

6333 



676 

5763 

816 

5728/FG-67 

6AS6 

5726/7C24 

5555 

5671 

5770 

579-B 

6130/3C45 

5651 

4D21/4-125A 

4-250A/5D22 

892 



6336 
6346 
6347 
6348 
6394 

6445 
6446 
6447 
6626 
6627 

AX9911 



6080 
5551 
5552 
5553 
6082 

892-R 

892 

892-R 

6073 

6074 

6130/3C45 



# RCA types are not directly i nterchangeabl e with the types to 
be replaced because of mechanical and/or elect rical differences. 
For more informat ion as to degree of i nterchangeab i 1 i ty, refer 
to respective tube data. 



4-56 



n^DlVSK*. INTERCHANGEABILITY 4 

RADIO COtfOtATION OF AMERICA. HARRISON, NEW JElSEr 



RATING SYSTEMS 

for Electron Devices 



Three Rating Systems are in use by the Electron-Device 
Industry. The oldest is known as the Absolute-Maximum System, 
the next as the Design-Center System, and the latest and newest 
is the Design-Maximum System. Definitions of these systems 
have been formulated by the Joint Electron Tube Engineering 
Council (JETEC)— now identified as the Joint Electron Device 
Engineering Council (JEDEC) — and standardized by National 
Electrical Manufacturers Association (NEMA) and Electronic 
Industries Association (EIA) as follows: 

Absolute-Maxinun Rating System 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron device 
of a specified type as defined by its published data, and 
should not be exceeded under the worst probable conditions. 

The device manufacturer chooses these values to provide 
acceptable serviceability of the device, taking no responsi- 
bility for equipment variations, environment variations, and 
the effects of changes in operating conditions due to variations 
in device characteristics. 

The equipment manufacturer should design so that initially 
and throughout life no Absolute -Maximum value for the intended 
service is exceeded with any device under the worst probable 
operating conditions with respect to supply-voltage variation, 
equipment-component variation, equipment-control adjustment, 
load variation, signal variation, environmental conditions, 
and variations in device characteristics. 

Design-Center Rating Systea 

Design-Center ratings are limiting values of operating 
and environmental conditions applicable to a bogey electron 
device of a specified type as defined by its published data, 
and should not be exceeded under normal conditions. 

The device manufacturer chooses these values to provide 
acceptable serviceability of the device in average applications, 
taking responsibility for normal changes in operating conditions 
due to rated supply-voltage variation*, equipment- component 
variation, equipment-control adjustment, load variation, signal 
variation, environmental conditions, and variations in device 
characteristics. 

The equipment manufacturer should design so that initially 
no Design-Center value for the intended service is exceeded 
with a bogey device in equipment operating at the stated normal 
supply voltage*. 



* For in ic power source, 117 rolts plus or minus 10 per cent is accepted 
USA practice. 
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RADIO CORPOtATION OF AMERICA, HARRISON. NEW JERSEY SYSTEMS 



RATING SYSTEMS 

for Electron Devices 



Design- Maxiaua Rating Systen 

Design -Maximum ratings are limiting values of operating 
and environmental conditions applicable to a bogey electron 
device of a specified type as defined by its published data, 
and should not be exceeded under the worst probable conditions. 

The device manufacturer chooses these values to provide 
acceptable serviceability of the device, taking responsibility 
for the effects of changes in operating conditions due to 
variations in device characteristics. 

The equipment manufacturer should design so that initially 
and throughout life no Design -Maximum value for the intended 
service is exceeded with a bogey device under the worst 
probable operating conditions with respect to supply- voltage 
variation, equipment- component variation, equipment-control 
adjustment, load variation, signal variation, and environmental 
conditions. 



Differences Between Systeas 

The significant differences between the three Rating 
Systems can be summarized as follows: 

Absolute-Maximum System: 

Maximum capa- 
bilities of 
Ratings = any electron 
device of the 
type rated 

Design-Center System: 

Maximum capa- 
bilities of 
Ratings = any electron 
device of the 
type rated 

Design-Maximum System: 

Maximum capa- 
bilities of 
Ratings = any electron 
device of the 
type rated 



Allow- 
ance for 

electron- 
device 

variations 



Allow- 
ance for 

electron- 
device 

variations 



Allowance 

for 
component 
and supply 
variations 
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ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



RATING 
SYSTEMS 



TUBE RATINGS 

AND THEIR SIGNIFICANCE 

A rating is a designation," as established by definite 
standards, of an operating limit of a tube. Tubes 
are rated by either of two systems, i.e., the "abso- 
lute maximum" system or the "design-center maxi- 
mum" system. Of the two, the absolute maximum 
system is the older and dates back to the beginning 
of tubes. With either system, each maximum rating 
for a given tube type must be considered in relation 
to all other maximum ratings for that type, so that 
no one maximum rating will be exceeded in utiliz- 
ing any other maximum rating. For convenience in 
referring to these two systems, the former will here- 
inafter be called the "absolute system," and the lat- 
ter, the "design-center system." 

In the absolute system,* the maximum ratings 
shown for each type thus rated are limiting values 
above which the serviceability of the tube may be 
impaired from the viewpoint of life and satisfactory 
performance. Therefore, in order not to exceed 
these absolute ratings, the equipment designer has 
the responsibility of determining an average design 
value for each rating below the absolute value of 
that rating by an amount such that the absolute 
values will never be exceeded under any usual con- 
dition of supply-voltage variation, load variation, or 
manufacturing variation in the equipment itself. 

The equipment should be designed to operate the 
filament or heater of each tube type at rated normal 
value for full-load operating conditions under aver- 
age voltage-supply conditions. Variations from this 
normal value due to voltage-supply fluctuation or 
other causes, should not exceed ±5 per cent unless 
otherwise specified by the tube manufacturer. 



* Types rated according to the absolute system have 
no identification on their data pages issued prior to 
April 1, 1942. Sheets issued after that date carry the 
statement "Maximum Ratings Are Absolute Values" 
preceding the ratings. 
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In the design-center system** adopted by the re- 
ceiving-tube industry late in 1939, the maximum 
ratings shown for each type thus rated are working 
design-center maximums. The basic purpose under- 
lying this system is to provide satisfactory average 
performance in the greatest number of equipments 
on the premise that they will not be adjusted to local 
power-supply conditions at time of installation. In 
the setting up of design-center ratings, consideration 
has been given to three important kinds of power 
supply commonly in use, i.e., a-c and d-c power lines, 
storage battery with connected charger, and dry 
batteries. 

In the case of a-c or d-c power lines, the maximum 
ratings for tubes rated according to the design- 
center system have been chosen so that the tubes 
will give satisfactory performance at these maxi- 
mum ratings in equipment operated from power- 
line supplies whose normal voltage including nor- 
mal variations fall within ±10 per cent of a speci- 
fied center value. In other words, it is basic to the 
design-center system of ratings for tubes operated 
from power-line supplies that filaments or heaters 
as well as positive- and negative-potential electrodes 
may have to operate at voltages differing as much 
as ± 10 per cent from their rated values. It also rec- 
ognizes that equipment may occasionally be used on 
power-line supplies outside the normal range, but 
since such extreme cases are the exception, they 
. should be handled by adjustment made locally. 

The choice of ±10 per cent takes care of voltage 
differences in power lines in the U.S.A. where sur- 
veys have shown that the voltages delivered fall 
within ±10 per cent of 117 volts. Therefore, sat- 
isfactory performance from tubes rated according to 
the design-center system will* ordinarily be obtained 

•* Types rated according to the deslgrn-center system 

are identified on their data pages either by a large 
star in the index corner or by the statement "Maxi- 
mum Ratings Are Design-Center Values" preceding 
the ratings. This statement is used on sheets issued 
since April 1, 1942. 
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anywhere in the U.S.A. in equipment designed so 
that the design-center maximum ratings are not ex- 
ceeded at a line-voltage-center value of 117 volts. 
While 117 volts represents present-day conditions, 
the design-center system permits the utilization of a 
new line-center value as new surveys may indicate 
the necessity for such a change. 

In the case of storage-battery-with-charger supply 
or similar supplies, the normal battery-voltage fluc- 
tuation may be as much as 35 per cent or more. This 
fluctuation imposes severe operating conditions on 
tubes. Under these conditions, latitude for opera- 
tion of tubes is provided for by the stipulation that 
only 90 per cent of the design-center maximum val- 
ues of plate voltages, screen-supply voltages, dissi- 
pations, and rectifier output currents is never ex- 
ceeded for a terminal potential at the battery source 
of 2.2 volts per cell. While a tube's operating volt- 
ages in this service will at times exceed the maxi- 
mum values, satisfactory performance with probable 
sacrifice in life will be obtained. 

In the cases of dry-battery supply and rectified a-c 
supply for 1.4-volt tubes, recommended design prac- 
tice is given in RMA Standard M8-210. 

RMA Standard M8-210 (Jan. 8, 1940 Rev/ 11-40) 
is reproduced here for the convenient reference of 
design engineers with permission of the Engineering 
Department of the Radio Manufacturers Association. 
Although worded to cover only receiving tubes, it 
can be applied to any tube having design-center- 
system ratings. 

* * * 
It shall be standard to interpret the ratings on re- 
ceiving types of tubes according to the following 
conditions: 

1. CATHODE — The heater or filament voltage is 
given as a normal value unless otherwise stated. 
This means that transformers or resistances in the 
heater or filament circuit should be designed to op- 
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erate the heater or filament at rated value for full- 
load operating conditions under average supply- 
voltage conditions. A reasonable amount of leeway 
is incorporated in the cathode design so that moder- 
ate fluctuations of heater or filament voltage down- 
ward will not cause marked falling off in response; 
als.o, moderate voltage fluctuations upward will not 
reduce the life of the cathode to an unsatisfactory 
degree. 

A. 1.4- Volt Battery Tube Types — The filament 
power supply may be obtained from dry-cell bat- 
teries, from storage batteries, or from a power 
line. With dry-cell battery supply, the filament 
may be connected either directly across a battery 
rated at a terminal potential of 1.5 volts, or in 
series with the filaments of similar tubes across 
a power supply consisting of dry cells in series. 
In either case, the voltage across each 1.4-volt 
section of filament should not exceed 1.6 volts. 
With power-line or storage-battery supply, the 
filament may be operated in series with the fila- 
ments of similar tubes. For such operation, de- 
sign adjustments should be made so that, with 
tubes of rated characteristics, operating with all 
electrode voltages applied and on a normal line 
voltage of 117 volts or on a normal storage-bat- 
tery voltage of 2.0 volts per celi (without a 
charger) or 2.2 volts per cell (with a charger), 
the voltage drop across each 1.4-volt section of 
filament will be maintained within a range of 1.25 
to 1.4 volts with a nominal center of 1.3 volts. 
In order to meet the recommended conditions for 
operating filaments in series from dry-battery, 
storage-battery, or power-line sources it may be 
necessary to' use shunting resistors across the 
individual 1.4-volt sections of filament. 

B. 2.0-Volt Battery Tube Types — The 2.0-volt 
line of tubes is designed to be operated with 2.0 
volts across the filament. In all cases the operat- 
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ing voltage range should be maintained within 
the limits of 1.8 volts to 2.2 volts. 

2. POSITIVE POTENTIAL ELECTRODES — The 

power sources for the operation of radio equipment 
are subject to variations in their terminal potential. 
Consequently, the maximum ratings shown on the 
tube-type data sheets have been established for cer- 
tain Design Center Voltages which experience has 
shown to be representative. The Design Center Volt- 
ages to be used for the various power supplies to- 
gether with other rating considerations are as given 
below: 

A. AC or DC Power Line Service in U.S.A. — The 

design center voltage for this type of power sup- 
ply is 117 volts. The maximum ratings of plate 
voltages, screen-supply voltages, dissipations, 
and rectifier output currents are design maxi- 
mums and should not be exceeded in equipment 
operated at a line voltage of 117 volts. 

B. Storage-Battery Service — When storage-bat- 
tery equipment is operated without a charger, it 
should be designed so that the published maxi- 
mum values of plate voltages, screen-supply volt- 
ages, dissipations, and rectifier output currents 
are never exceeded for a terminal potential at the 
battery source of 2.0 volts per cell. When storage- 
battery equipment is operated with a charger, it 
should be designed so that 90% of the same maxi- 
mum values is never exceeded for a terminal po- 
tential at the battery source of 2.2 volts. 

C. "B"-Battery Service — The design center volt- 
age for "B" batteries is the normal voltage rating 
of the battery block, such as 45 volts, 90 volts, 
etc. Equipment should be designed so that under 
no condition of battery voltage will the plate volt- 
ages, the screen-supply voltages, or dissipations 
ever exceed the recommended respective maxi- 
mum values shown in the data for each tube type 
by more than 10%. 
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D. Other Considerations 

a. Class A t Amplifiers — The maximum plate 
dissipation occurs at the "Zero-Signal" condi- 
tion. The maximum screen dissipation usually 
occurs at the condition where the peak-input 
signal voltage is equal to the bias voltage. 

b. Class B Amplifiers — The maximum plate 
dissipation theoretically occurs at approxi- 
mately 63% of the "Maximum-Signal" condi- 
tion, but practically may occur at any signal 
voltage value. 

c. Converters — The maximum plate dissipation 
occurs at the "Zero-Signal" condition and the 
frequency at which the oscillator-developed 
bias is a minimum. The screen dissipation for 
any reasonable variation in signal voltage must 
never exceed the rated value by more than 
10%. 

d. Screen Ratings — When the screen voltage is 
supplied through a series voltage-dropping re- 
sistor, the maximum screen voltage rating may 
be exceeded/ provided the maximum screen dis- 
sipation rating is not exceeded at any signal 
condition, and the maximum screen voltage 
rating is not exceeded at the maximum-signal 
condition. Provided these conditions are ful- 
filled, the screen-supply voltage may be as high 
as, but not above, the maximum plate voltage 
rating. 

3. TYPICAL OPERATION — For many receiving 
tubes, the data show typical operating conditions in 
particular services. These typical operating values 
are given to show concisely some guiding informa- 
tion for the use of each type. They are not to be 
considered as ratings, because the tube can be used 
under any suitable conditions within its rating limi- 
tations. 

* * * 
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RECEIVING TUBES 

The ratings of all receiving tubes currently used in 
new equipment are set up according to the design- 
center system. Older and obsolescent types of re- 
ceiving tubes still have absolute maximum ratings 
because these types are used only for renewal pur- 
poses and, therefore, design-center values are of no 
practical value. Receiving-tube types rated on the 
design-center system are identified in the Receiving- 
Tube Section either by a large star in the index 
corner of each data page or by the statement "Maxi- 
mum Ratings Are Design-Center Values* * preceding 
the ratings on each data page. 

TRANSMITTING TUBES 

The ratings of transmitting tubes grouped in the 
Transmitting-Tube Section are on the basis of the 
absolute system. This system enables the transmit- 
ter design engineer to choose his design values so 
as to obtain maximum performance within the tube 
ratings. Such design procedure has been considered 
practical for large transmitters where adequate con- 
trols are usually incorporated in the design, and 
ordinarily an experienced operator is present to 
make any necessary adjustments. 

The maximum ratings given for each transmitting 
type on its data pages apply only when the type is 
operated at frequencies lower than some specified 
value which depends on the design of the type. As 
the frequency is raised above the specified value, 
the radio-frequency currents, dielectric losses, and 
heating effects increase rapidly. Most types can be 
operated above their specified maximum frequency 
provided the plate voltage and plate input are re- 
duced in accordance with the information given in 
the table "Transmitting-Tube Ratings vs Operating 
Frequency" in the front part of the Transmitting- 
Tube Section. 

For certain air-cooled transmitting tubes, two sets 
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of absolute maximum values are' shown to meet di- 
versified design requirements. One set is designated 
as CCS (Continuous Commercial Service) ratings/ 
while the other is called ICAS (Intermittent Com- 
mercial and Amateur Service) ratings. 

Continuous Commercial Service is defined as that 
type of service in which long tube life and reliability 
of performance under continuous operating condi- 
tions are the prime consideration. To meet these 
requirements, the CCS ratings have been established. 

Intermittent Commercial and Amateur Service is de- 
fined to include the many applications where the 
transmitter design factors of minimum size, light 
weight, and maximum power output are more im- 
portant than long tube life. These various factors 
have been taken into account in establishing the 
ICAS ratings. 

Under the ICAS classification are such applications 
as the use of tubes in amateur transmitters, and the 
use of tubes in equipment where transmissions are 
of an intermittent nature. The term "intermittent" 
is used to identify operating conditions in all appli- 
cations other than amateur in which no operating 
or "on" period exceeds 5 minutes and every "on" 
period is followed by an "off" or standby period of 
at least the same or greater duration. 

ICAS ratings are considerably higher than CCS 
ratings. They permit the handling of greater power, 
but tube life under ICAS conditions, of course, is 
reduced. However, the transmitter designer may 
very properly decide that a small tube operated with 
ICAS ratings better meets his requirements than a 
larger tube operated with CCS ratings. Although 
such use involves some sacrifice in tube life, the 
period over which tubes will continue to give satis- 
factory performance in intermittent service can be 
extremely long depending on the exact nature Of the 
service. 
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The choice of tube operating conditions best fitted 
for any particular application should be based on a 
careful consideration of all pertinent factors. 

RECTIFIER TUBES 

Rectifier tubes used principally in receiving equip- 
ment are rated according to the design-center sys- 
tem, while those used primarily in transmitting and 
laboratory equipment are rated according to the 
absolute system. The method of identifying which 
rating system is used for any rectifier tube in this 
Handbook is the same as that for other tubes in the 
particular section of the Handbook in which data 
for the rectifier tube are given. 

The ratings of rectifier tubes are based on funda- 
mental limitations in the operation of the tubes 
themselves, and in general include the following: 
maximum peak inverse plate voltage, maximum 
peak plate current, and maximum d-c output 
current. 

Maximum peak inverse plate voltage is the highest 
instantaneous plate voltage which the tube can with- 
stand recurrently in the direction opposite to that 
in which it is designed to pass current. For mercury- 
vapor tubes and gas-filled tubes, it is the safe top 
value to prevent arc-back in the tube operating 
within the specified temperature range. 

In determining peak inverse plate voltage on a 
rectifier tube in a particular circuit, the equipment 
designer should remember that the relations be- 
tween peak value of inverse plate voltage, rms value 
of input voltage, and average value of output volt- 
age, depend largely on the characteristics of the par- 
ticular rectifier circuit and the power supply. Fur- 
thermore, the presence of transients, such as line 
surges and keying surges, or waveform distortion, 
may raise the actual inverse plate voltage to a peak 
higher than that calculated for sine-wave voltages. 
Therefore, the actual inverse plate voltage on a rec- 
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tifler tube should never exceed the maximum peak 
inverse plate voltage rating for that tube. The peak 
inverse plate voltage may be determined with an 
electronic peak voltmeter of the self-contained bat- 
tery type. 

In single-phase, full-wave rectifier circuits with sine- 
wave input and pure resistance load, the peak in- 
verse plate voltage is approximately 1.4 times the 
rms value of the plate-to-plate voltage supply. In 
single-phase, half-wave circuits with sine-wave input 
and pure resistance load, the peak inverse plate 
voltage is approximately 1.4 times the rms value of 
the plate voltage supply, but with condenser input 
to filter, the peak inverse plate voltage may be as 
high as 2.8 times the rms value of the plate voltage 
supply. 

Maximum peak plate current is the highest instan- 
taneous plate current that a tube can safely carry 
recurrently in the direction of normal current flow. 
The safe value of this peak current in hot-cathode 
types of rectifier tubes is a function of the electron 
emission available and the duration of the pulsating 
current flow from the rectifier tube in each half- 
cycle. 

The value of peak plate current in a given rectifier 
circuit is largely determined by filter constants. If 
a large choke is used at the filter input, the peak 
plate current is not much greater than the load 
current; but if a large condenser is used at the 
filter input, the peak current may be many times the 
load current. In order to determine accurately the 
peak plate current in any rectifier circuit, the de- 
signer should measure it with a peak-indicating 
meter or use an oscillograph. 

Maximum d-c output current is the highest average 
plate current which can be handled continuously by 
a rectifier tube. Its value for any rectifier tube type 
1b based on the permissible plate dissipation of that 
type. Under operating conditions involving a rapidly 
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repeating duty cycle (steady load), the average 
plate current may be measured with a d-c meter. 
In the case of certain mercury-vapor tubes where 
the load is fluctuating, it is necessary to determine 
the average current over the time interval specified 
on the data pages for these types. 

In addition to the above ratings for rectifier tubes, 
other ratings may be set up for a rectifier tube when 
the service in which the tube is to be used makes 
such ratings essential for satisfactory performance. 
Such ratings are: maximum surge plate current, and 
maximum heater-cathode potential. 

Maximum surge plate current is the highest value 
of abnormal peak currents of short duration that 
should pass through the rectifier tube under the 
most adverse conditions of service. This value is in- 
tended to assist the equipment designer in a choice 
of circuit components such that the tube will not be 
subjected to disastrous currents under abnormal 
service conditions approximating a short circuit. 
This surge-current rating is not intended for use 
under normal operating conditions because subject- 
ing the tube to the maximum surge current even 
only once may impair tube life. If the tube is sub- 
jected to repeated surge currents, its life will be 
seriously reduced or even terminated. 

Maximum heater-cathode potential is the highest 
instantaneous value of voltage that a rectifier tube 
can safely stand between its heater and cathode. 
This rating is applied to certain rectifier tubes 
having a separate cathode terminal and used in ap- 
plications where excessive potential may be intro- 
duced between heater and cathode. For convenience, 
this rating is usually given as a d-c value. 

CATHODE-RAY TUBES 

The ratings of some cathode-ray tubes are set up on 
the absolute system while others are set up on the 
design-center system. Initially, cathode-ray tubes 
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were all rated according to the absolute system. 
With the advent of television which presented de- 
sign conditions similar to those in the receiving-set 
field, the method of rating popular types of cathode- 
ray tubes was changed to the design-center system. 
More recently, because of procedure standardized 
by the RMA Cathode-Ray-Tube Committee, newer 
types of cathode-ray tubes are being rated on the 
absolute system. Cathode-ray "types rated according 
to the design-center system are identified in the 
Cathode-Ray Types Section by a statement to that 
effect just ahead of the maximum ratings on each 
data page. The data pages of types rated according 
to the absolute system have either (1) no identify- 
ing statement as to the rating system, or (2) an 
identifying statement that the ratings are according 
to the absolute system. 

PHOTOTUBES 

The ratings of all phototubes in the Phototube Sec- 
tion are on the absolute maximum basis. This basis 
enables the designing engineer to choose design 
values so as to obtain optimum performance within 
tube ratings. In the case of gas phototubes, the 
value to which the plate voltage and the plate cur- 
rent can be raised is abruptly limited by ionization 
effects. If these are allowed to occur, they may ruin 
the photosurface almost instantly. While phototubes 
in general might be rated on the design-center basis, 
such a procedure, with provision for an adequate 
factor of safety to take care of all conditions of op- 
eration, would impose undue limitations on the use 
of gas phototubes. 

MISCELLANEOUS SPECIAL TUBES 

The ratings of some of the various tube types 
grouped in the Miscellaneous-Types Section are ac- 
cording to the design-center system while others are 
according to the absolute system. Miscellaneous 
types rated on the design-center basis are identified 
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by a statement to that effect on the data pages or 
else refer back for ratings to a receiving-tube 
type whose rating basis is explained under TUBE 
RATINGS — Receiving Tubes. The data pages of 
types rated according to the absolute system have 
either ( 1 ) no identifying statement as to the rating 
system, or (2) an identifying statement that the 
ratings are according to the absolute system. 

CHARACTERISTICS and TYPICAL 

OPERATING CONDITIONS 

In addition to showing the ratings of each tube type, 
the data pages for many of the types in this Hand- 
book include "characteristics," such as amplification 
factor, plate resistance, and transconductance, which 
help to distinguish between the electrical features of 
the respective types. Usually, the characteristics 
shown for any type are obtained for that type in 
class A service: where class A data are given for the 
type, the characteristics are included with that data 
for convenience. Based on a large number of tubes 
of a given type, the values shown for these charac- 
teristics are average values. 

Range of Characteristics — The equipment designer 
should bear in mind that individual tubes of a given 
type may have characteristics values either side of 
the average values shown for the type. He should 
also realize that these characteristics change during 
the life of individual tubes. In designing equipment, 
therefore, he should allow for the maximum cumu- 
lative variation of any characteristic from the aver- 
age value of that characteristic as shown in the tab- 
ulated data for the type. The exact percentage of 
the variation will be different for different types of 
tubes depending on the design of the tubes and their 
intended application, but in general the designer 
should consider a probable plus or minus variation 
of not less than 30 per cent. 

Furthermore, the equipment designer should recog- 
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nize the desirability of designing equipment so that 
the full range of the operating characteristics of 
tubes will be utilized. If this practice is not fol- 
lowed, he imposes on the equipment user special re- 
placement problems in that the user will have to 
select tubes suitable for use in the equipment, and 
may not be able to obtain the full life capability of 
such tubes. 

Typical Operating Values — Also included on the 
data pages is information on typical operating con- 
ditions for most of the various tubes when used in 
particular services. These typical operating values 
are intended to show concisely some guiding infor- 
mation for the use of each type. They must not be 
considered as ratings because each type can, in gen- 
eral, be used under any suitable conditions within 
its rating limitations. In referring to these values 
for transmitting tubes, it should be noted that the 
power output value is not a rating. It is an approxi- 
mate tube output, i.e., tube input minus plate loss. 
Circuit flosses must be subtracted from tube output 
in determining useful output. 

Datum Point for Electrode Potentials — In the data 
for any type in the Handbook, the values for grid 
bias and positive-potential-electrode voltages are 
given with reference to a specified datum point as 
follows. For types having filaments heated with 
d.c, the negative filament terminal is taken as the 
datum point to which other electrode voltages are 
referred. For types having filaments heated with 
a.c, the mid-point (i.e., the center tap on the fila- 
ment-transformer secondary, or the mid-point on a 
resistor shunting the filament) is taken as the 
datum point. For types having equipotential cath- 
odes indirectly heated, the cathode is taken as 
the datum point. 

Grid Bias vs Filament Excitation — If the filament 
of any type for which data are given on a d-c basis 
is to be operated with an a-c supply, the given grid 
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bias should be increased by an amount approxi- 
mately equal to one half the rated filament voltage 
and be referred to the filament mid-point. Con- 
versely, if it is required to use d-c filament excitation 
on any filament type for which the data are given 
on an a-c basis, the grid-bias values as given on the 
data pages should be decreased by an amount ap- 
proximately equal to one half the rated filament 
voltage and be referred to the negative filament ter- 
minal instead of the mid-point as in a-c operation. 

In practice, the necessity for following this rule de- 
pends on circuit conditions and operating require- 
ments. If the bias is relatively small compared with 
the filament voltage and hum is a consideration, 
adjustment of the grid bias is ordinarily essential. 
Conversely, if the bias is relatively large compared 
with the filament voltage, adjustment of the grid 
bias may be Unnecessary. 

When filament excitation of tubes used as Audio 
Amplifiers is changed from d.c to a.c, the grid re- 
turn should, in general, be shifted to the mid-point 
of the filament circuit to minimize hum, and the 
bias adjusted accordingly. When the excitation is 
changed from a.c. to d.c, bias adjustment depend- 
ing on the relative values of bias and filament volt- 
age may be required to provide the full signal- 
handling capability of the tubes. 

When filament excitation of tubes used as R-F Am- 
plifiers is changed, bias adjustment is not required 
unless the change makes the circuit critical as to 
hum or signal-handling capability. For example, in 
class C amplifiers, the bias is usually so large in 
comparison with the filament voltage that adjust- 
ment is generally unnecessary. 

Grid Current and Driving Power — The typical values 
of d-c grid current and driving power shown for 
triodes and tetrodes in class B r-f service and in 
class C service are subject to variations depending 
on the impedance of the load circuit. High-impe- 
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dance load circuits require more grid current and 
driving power to obtain the desired output. Low- 
impedance circuits need less grid current and driv- 
ing power, but plate-circuit efficiency is sacrificed. 
In comparison, the d-c grid current and driving 
power shown for beam tubes and pentodes in class B 
r-f service and In class C service are not as critical 
to variations in load-circuit conditions. In any event, 
sufficient grid current should be used so that the 
stage is "saturated," i.e., so that a small change in 
grid current results in negligible change in power 
output. Regardless of the type of tube used, the 
driving stage should have a tank circuit of good 
regulation and should be capable of delivering 
power in excess of the indicated power by a factor 
of several times. 
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TYPES OF CATHODES 

AND THEIR USE 

In electron tubes, a cathode is an electrode which 
is the primary source of electron or ion emission. 
There are two broad classes of cathodes, i.e., hot and 
cold. "Hot cathodes" are defined as cathodes which 
are heated or otherwise operate at elevated tempera- 
ture (frequently incandescent) in order to function 
as emitters. In contrast, "cold cathodes" are defined 
as cathodes which do not rely on heat or on elevated 
temperature in order to function as emitters. 

HOT CATHODES 

Hot cathodes commonly in use in electron tubes are 
classified as directly heated, indirectly heated, and 
ionic-heated. 

A directly heated cathode, or filament-cathode, is a 
wire or ribbon which is heated by the passage of 
current through it. It is further classified by iden- 
tifying the filament material or the electron-emitting 
material. Such materials in regular use are pure 
tungsten, thoriated tungsten, and metals coated with 
alkaline-earth oxides. Each of these materials has 
distinctive advantages which are utilized in the de- 
sign of tubes for particular applications. 

PURE-TUNGSTEN FILAMENTS are used in certain 
tubes, especially those for high-voltage transmitting 
service. Since these filaments must operate at a 
high temperature of about 2500°C (a dazzling white) 
to emit sufficient electrons, a relatively large amount 
of filament power is required. The operating life of 
these filaments is determined by the rate of tungsten 
evaporation. Their failure, therefore, occurs through 
decreased emission or burn-out. 

Pure-tungsten filaments give best life performance 
when they are operated so as to conserve their emit- 
ting capability. They are designed with voltage and 
current ratings in accord with the service expected 
of the particular tube type. However, in applications 
where the normal emission at rated voltage is not 
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(continued from preceding page) 

required, the filament can be operated at a some- 
what reduced voltage. The extent of the reduction 
depends on the peak emission requirements of the 
application as well as on the percentage regulation 
of the filament voltage. When these are known, the 
correct operating filament voltage for any tungsten- 
filament type can be calculated from its filament- 
emission characteristic. The permissible regulation 
in transmitters may be checked by reducing the fila- 
ment voltage (with the transmitter under normal 
operation) to a value such that reduction in output 
can just be detected. The filament voltage must then 
be increased by an amount equivalent to the maxi- 
mum percentage regulation of the filament-supply 
voltage and then increased further by approximately 
2 per cent to allow for minor variations in emission 
of individual tubes. It follows that the better the 
regulation, the less the filament operating voltage 
and, therefore, the longer the filament life. 

It should be noted that a reduction of 5 per cent in 
the filament voltage applied to tubes with pure-tung- 
sten filaments will approximately double their life. 
A reduction of 15 per cent will increase the filament 
life almost tenfold. 

During long or frequent standby periods, pure-tung- 
sten-filament tubes may be operated at decreased 
filament voltage to conserve life. When the average 
standby time is an appreciable portion of the aver- 
age duty cycle and is less than 2 hours, it is recom-. 
mended that the filament voltage of all but the 
largest types be reduced to 80 per cent of normal; 
and that for longer periods, the filament power be 
turned off. For the largest types, such as the 898, it 
is recommended that the filament voltage be reduced 
to 80 per cent of normal during standby operation 
up to 12 hours; and that for longer periods, the fila- 
ment power be turned off. 

For turning on filament power, a filament starter 
should be used so as to increase the voltage gradually 
and to limit the high initial rush of current through 
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the filament. It is important that the filament cur- 
rent never exceed, even momentarily, a value of 
more than 150 per cent of normal, unless the tube 
data specify otherwise. Similarly, as an added pre- 
caution, the filament power should be turned off 
gradually to prevent cooling strains in the filament. 

THORIATED-TUNGSTEN FILAMENTS are now used 
mainly in certain transmitting and special tubes. 
Thoriated-tungsten filaments are made from tung- 
sten impregnated with thoria. Due to the presence 
of thorium, these filaments liberate electrons at a 
more moderate temperature of about 1700° C (a 
bright yellow), and are, therefore, much more eco- 
nomical of filament power than are pure-tungsten 
filaments. The operating life of thoriated-tungsten 
filaments is ordinarily ended by a decrease in elec- 
tron emission. Decreased emission, however, may be 
caused by the accidental application of too high 
filament, screen, or plate voltage. If the over-volt- 
age has not been continued for a long time, the ac- 
tivity of the filament can often be restored by oper- 
ating the filament at its normal voltage for 10 min- 
utes or longer without plate, screen, or grid voltage. 
The reactivation process may be accelerated by rais- 
ing the filament voltage to not higher than 120 per 
cent of normal value for a few minutes. This reac- 
tivation schedule is often effective in restoring the 
emission of thoriated-tungsten filaments in tubes 
which have failed after normal service. Sometimes 
a few hundred hours of additional life may be ob- 
tained after reactivation. 

The operating voltage of a thoriated-tungsten fila- 
ment should, in general, be held to within ±5 per 
cent of its rated value. However, in transmitting 
applications where the tube is lightly loaded, the 
filament may be operated on the low side — as much 
as 5 per cent below normal voltage. As conditions 
require, the voltage should be increased gradually 
to maintain output. Toward the end of life, addi- 
tional service may be obtained by operating the fiMa- 
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ment above itq rated voltage. It should be noted that 
a tube having a thoriated-tungsten filament should 
never be operated under emission-limited conditions 
since this type of operation may overheat the tube 
and cause permanent loss of emission. 

During standby periods in transmitting service, tho- 
riated-tungsten filaments may be operated accord- 
ing to the following recommendations to conserve 
life. For short standbys of less than 15 minutes 
duration, the filament voltage of all but the largest 
types should be reduced to 80 per cent of normal; 
for longer periods, the filament power should be 
turned off. For the largest types, such as the 827-R 
and 861, it is recommended that the filament voltage 
be reduced to 80 per cent of normal during standby 
operation up to 2 hours; and that for longer periods, 
the filament power be turned off. 

COATED FILAMENTS are used in receiving tubes, 
certain transmitting tubes, most mercury-vapor rec- 
tifiers, and some special tubes. Coated filaments 
employ a relatively thick coating of alkaline-earth 
compounds on a metallic base as a source of elec- 
tronic emission. The metallic base carries the heat- 
ing current. These filaments operate at a low tem- 
perature of about 800°C (a dull red) and require 
relatively little power to produce a copious supply 
of electrons. 

For proper performance of these types, rated fila- 
ment voltage should, in general, be applied at the 
filament terminals. However, when coated-filament, 
high-vacuum tubes are used in transmitting service 
with light loading, the filament voltage may be re- 
duced as much as 5 per cent below normal to con- 
serve life. Then, as conditions require, the voltage 
"should be increased gradually to maintain output. 
Toward the end of life, the gradual increase may be 
carried above rated filament voltage to obtain addi- 
tional service. In the case of gas or vapor tubes, it 
is important that these types be operated, in general, 
at rated filament voltage. However, if the line regu- 
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lation regularly and consistently does not exceed 1 
to 2 per cent, it is practical to reduce the filament 
voltage slightly (not over 5 per cent) with benefit to 
tube life. 

During standby periods of less than 15 minutes, the 
filament voltage of quick-heating, high-vacuum 
types, such as the 1616 and 1624, should be reduced 
to 80 per cent of normal; for longer periods, the fila- 
ment power should be turned off. In contrast, the 
voltage of coated filaments in gas or vapor tubes 
should not be reduced during standbys except under 
conditions explained in the preceding paragraph. 
In general, the filament voltage of small and me- 
dium types, such as the 866-A/866 and 872-A/872, 
should be maintained at normal rated value during 
standbys up to 2 hours; for longer periods, the fila- 
ment power should be turned off. For large types, 
such as the 857-B, the filament voltage should be 
maintained at normal rated value during standbys 
up to 12 hours; for longer periods, the filament 
power should be turned off. 

After having given normal service or after having 
been operated at excessive voltage, coated filaments 
lose their emission. When such is the case, their 
usefulness may be considered as terminated. 

An indirectly heated cathode, or heater-cathode, con- 
sists of a heater wire enclosed in a thin metal sleeve 
coated on the outside with electron-emitting mate- 
rial similar to that used for coated filaments. The 
sleeve is heated by radiation and conduction from 
the heater through which current is passed. Useful 
emission does not take place from the heater wire. 
An important feature of this kind of cathode con- 
struction is that the functions of heating and emis- 
sion can be independent of each other. 

HEATER-CATHODES, or unipotential cathodes as 
they are frequently called, are used in high-vacuum 
tubes operating at low plate voltage, such as receiv- 
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ing tubes, low-power transmitting tubes, and small 
special tubes. They also find application in mercury- 
vapor tubes and in cathode-ray tubes. Heater-cath- 
- odes, like coated filaments, provide a copious supply 
of electron emission at low cathode temperature 
(a dull red). 

For proper performance of heater-cathode tubes, 
rated heater voltage should, in general, be applied 
at the heater terminals. However, when heater- 
cathode high-vacuum tubes are used in transmitting 
service and are lightly loaded, the heater voltage 
may be reduced as much as 5 per cent below normal 
to conserve life. As conditions require, the voltage 
should be increased gradually to maintain output. 
Toward the end of life, the gradual increase may be 
carried above rated heater voltage to obtain addi- 
tional service. 

During standby periods of less than 15 minutes, the 
heater voltage of high-vacuum tubes should be 
maintained at normal rated value; for longer 
periods, the heater power should be turned off. In 
the case of vapor or gas tubes, the heater voltage 
should be maintained at normal during standby 
periods up to 12 hours; for longer periods, the 
heater power should be turned off. 

An ionic-heated cathode is one which liberates elec- 
trons when it is subjected to intense positive ion 
bombardment. The bombardment may be so intense 
as to raise the temperature of the cathode, fre- 
quently causing it to become visibly hot. The ionic- 
heated cathode in radio tubes has found application 
in gas rectifiers intended primarily for automobile 
receiver service. 

COLD CATHODES 

The designation "cold cathode" is commonly used in 
referring to those cathodes which emit electrons 
when they are subjected to bombardment by other 
electrons, ions, or metastable atoms. Cathodes of 
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this type are sometimes designated as secondary- 
emission cathodes. They are used in certain glow- 
discharge tubes, and also in multiplier phototubes 
where they contribute to electfon multiplication in 
the successive dynode stages. 

Not customarily referred to as cold cathodes, al- 
though they are such, is another group of emitters 
known as photocathodes. By definition, a photo- 
cathode is one which emits electrons when it is 
energized with radiant flux, such as light, infra-red 
radiation, or ultra-violet radiation. Such cathodes 
are used in phototubes. When used in gas photo- 
tubes, these cathodes not only emit under the in- 
fluence of radiant flux but also as a result of bom- 
bardment and thus become partial secondary-emis- 
sion cathodes. 

Photocathodes are classified according to the spec- 
tral response characteristics of their respective 
photoactive surfaces. The SI photosurface gives 
high response to red and near infra-red radiation. 
The S2 photosurface is similar to the SI surface but 
extends somewhat further into the infra-red region. 
The S3 photosurface has a spectral response charac- 
teristic which is closest to that of the eye. The S4 
photosurface has exceptionally high response to blue 
and blue-green radiation with negligible response 
to red radiation. 

Exposure of photocathodes to intense light, such as 
direct sunlight, may decrease the sensitivity of the 
tubes in which they are used, even though there is 
no voltage applied. The magnitude and duration of 
the decrease depend on the length of the exposure. 
Permanent damage to a phototube may result if it 
is exposed to radiant energy so intense as to cause 
excessive heating of the cathode. 
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CONVERSION FACTOR NOMOGRAPH 

The Conversion Factor Nomograph shown above may be used 
to determine the approximate characteristics of an electron 
tube when all the electrode voltages are changed in the same 
proportion from the published or measured values. 

The conversion factors obtained from the nomograph are 
applicable to triodes, tetrodes, pentodes, and beam power 
tubes whentheplate voltage, grid-No. 1 voltage, and grid-No. 2 
voltage are changed simultaneously by the same factor. They 
may be used for any class of tube operation (class A, AB i , 
AB 2 , B, or C). 

The nomograph may be used to determine the proper value 
for each conversion factor for a specified relationship (F e J 
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between published or measured values (E pu b) and desired val- 
ues (E des ) of operating voltage. The dashed lines on the 
nomograph indicate the correct procedure for determining each 
of these conversion factors when it is desired to reduce the 
operating electrode voltage from 250 to 200 volts. 

EXAMPLE I 

Published characteristics for a typical pentode are list- 
ed below for a plate voltage of 250 volts. If it is desired 
to determine the characteristics of this tube for a plate 
voltage of 200 volts, the voltage conversion factor, F e , is 
equal to 200/250 or 0.8. The values for the other conversion 
factors are obtained from the nomograph. By use of these 
factors characteristics values at a pi ate voltage of 200 volts 
are obtained. 

Published Conversion Desired 
Value Factor Value 

Plate Voltage 250 0.8 200 volts 

Grid-No.2 Voltage 250 0.8 200 volts 

Grid-No. I Voltage -15 0.8 -12 volts 

Plate Current 30 0.72 21.6 ma 

Grid-No.2 Current 6 0.72 4.3 ma 

Plate Resistance (Approx. ). . . 0.13 J. 12 0.15 megohm 

Transconductance 2000 0.89 1780 //rtios 

Load Resistance 10000 1.12 11200 ohms 

Total Harmonic Distortion . . . 10 unchanged 10 % 

Max.-Signal Power Output. ... 2.5 0.57 1.42 watts 

LIMITATIONS 

Because this method for conversion of characteristics is 
necessarily an approximation, progressively greater errors 
will be introduced as the voltage conversion factor (F e = 
Edes/Epub) departs from unity. In general, it may be assumed 
that results obtained will be approximately correct when the 
value of F e is between 0.7 and 1.5. When F e is extended be- 
yond these 1 imits (down to 0.5 or up to 2.0), the accuracy be- 
comes considerably reduced and the results obtained can serve 
only as a rough approximation. 

It should be noted that this method does not take into ac- 
count the effects of contact potential or secondary emission 
in electron tubes. Contact potential, however, may safely be 
neglected for most applications because its effects are no- 
ticeable only at very low grid-No. 1 voltages. Secondary emis- 
sion may occur in conventional tetrodes at low plate voltages. 
For such tubes, therefore, the use of conversion factors 
should be limited to regions of the plate characteristic in 
which the plate voltage is greater than the grid-No. 2 voltage. 
For beam power tubes, the regions of both low pi ate currents 
and low plate voltages should also be avoided. 
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OUTLINES — Glass Tubes 

SUBMINIATURE— Flexible Lead Type 
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Measured from bulb seat to bulb-top line as determined by a ring gauge 
of 0.210" ± 0.001" I.D. 
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OUTLINES — Glass Tubes 

SUBMIMMTURE— Sub-Minar 8-Pin Base Type 
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Measured from base seat to bulb-top line as determined by a ring gauge 
of 0.210" ± 0.001- 1.0. 
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OUTLINES- Glass Tubes 

ACORN— Radial 5-Pin Base Type 
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For additional socket design information, 
see back of "Outlines 3" sheet 
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OUTLINES - Glass Tubes 

ACORN— Radial 5-Pin Base Type 
with End Terminals 
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For additional socket design information, 
see back of "Outlines 3" sheet 
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OUTLINES -Gloss Tubes 

ACORN— Radial 7-Pin Base Type 
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For additional socket design information, 
see back of this sheet 
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OUTLINES-Glass Tubes 

ACORM TYPES 



MAXIMUM PIN AND TERMINAL 
VARIATIONS AT SOCKET CLIPS 
AND TERMINAL CONNECTORS 



ESSENTIAL DIMENSIONS 
FOR SOCKET DESIGN 



I5IMAX. DIA. 




.151 MAX. DIA. 



Reference Pin (R) 

Base Type Pin Ho. * 

Radial 5-Pin 5 

Radial 5-Pin with End Terminals 5 

Radial 7-Pin i 7 

The above composite diagram shows the ideal positions of 
radial-pin cross-sections at socket clips located on a 
circle of 0.938" diameter, as well as end-terminal cross- 
sections at terminal ends. 

The areas with i n the cross-hatch i ng show actual variations 
of radial-pin and end-terminal cross-sections, and indi- 
cate the max i mum variat i ons which socket clips and terminal 
connectors should accommodate. 

The clear area for pin position R is narrower than the 
others because pin posit«ion v R is used as a reference for 
the other pins. 

Sockets should be designed so that the maximum diametric 
clearance between socket clips is never less than 0.850". 

For pin numbering of each of these bases, see respective Dimensional 
Outline on preceding pages. 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



OUTLINES 3 



OUTLINES — Glass Tubes 

MINIATURE— Miniature 7-Pin Base Types 
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Measured from base seat to bulb-top line as determined by ring gauge of 
7/16" I.D. 
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OUTLINES— Glass Tubes 

MINIATURE— Naval 9-Pin Base Types 
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OUTLINES-Glass Tubes 

GLASS OCTAL—Octal Base Types 
with T9 Bulbs 
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For electron-ray tubes, the seated height is l-ll/ 16" + 1/ 16" - 1/4". 
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OUTLINES-Glass Tubes 

GLASS OCTAL— Octal Base Types 
with T9 Bulbs 
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IJETEC No. None| 



l 3 /,6 MAX 



^ 



h~ SKIRTED 
MINIATURE 



3 %2 

+ 5, " °''8 
- <32 MAX. 



3V 



19/J'MAX.H- \ 
32 SHORT 

INTERMEDIATE- 
SHELL OCTAL 
WITH EXTERNAL 
BARRIERS 



1 JETEC No. Nonel 



i^_l "^le,^ SMALL 



^ 



3 5 /|6 
± 3 /|6 



n 



„_' V 32_^ INTERMEDIATE- 
MAX. SHELL OCTAL 

1 JETEC No. 9-5 I | 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



OUTLINES 5 



OUTLINES — Glass Tubes 

GLASS OCTAL—Octal Base Types 
with TI2 Bulbs 



LARGE-WAFER 
OCTAL WITH 
SLEEVE >^ 




IJETEC No. Nonel 



IJETEC No. None | 



?S 



SHORT 
JUMBO- 
SHELL 
OCTAL- 



jV 

MAX. 



7*\ 



m 



MAX. 



16 °'8 

MAX 



SHORT 

JUMBO-SHELL 

OCTAL WITH 

EXTERNAL 

BARRIERS — 



MAX. 



n 



iV *\ 



'max. 



32 

MAX. 



IJETEC No. None| 



IJETEC No. None| 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPOIATION OF AMEIICA, HARIISON, NEW JEtSEY 



OUTLINES 6 



OUTLINES— Glass Tubes 

GLASS OCTAL— Octal Base Types 
with ST Bulbs 



1 9/,e MAX. 
MAX. 



L 



T 



N3 3 4 



nx 



4'/ 8 
MAX. 



SMALL-SHELL 
OCTAL 



IJETEC No. I2-7| 



l'*32 



!3/,gMAX. 
OlAXf^ 



l 



+3 /|6* 
-5/, 



D /|6 



4 5 / 8 " 
MAX. 



1 JETEC No. 14-31 



r. 



>% 

L 



2Vj 6 MAX. 

i^l 9 /|6% 
f MAX. 

fi 



w 



4 9 /,6 

± 3 /.e' 



oP\ 



5 5 /|6 
MAX. 



MEDIUM- 
SHELL OCTAL 



IJETEC No. I6-3| 




SMALL-SHELL 
OCTAL 



1 JETEC No. 12-81 
HI^'max. 

U 3/ I6J 



L 



7^\ 



SKIRTED 
MINIATURE 



4 5/ 32 



W" 



4 V 



SMALL-SHELL 
OCTAL 



IJETEC No. None | 
2 '/feMAX. 






MAX. 



^ 



^SMALL 



I STI6 /43l/ 3 , 

V_7 t5 " 



^.6 
MAX. 



MEDIUM-SHELL 



IJETEC No. I6-5| 



MAY 1, 1955 



TUBE DIVISION 

■AOIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



OUTLINES 6 



OUTLINES- Glass Tubes 

LOCK- IN— Lock- In 8-Pin Base Types 



-*jl 3 /,e'MAX. 



T9 



O 



I 3 /4" 

MAX. 



*_' 3/ l6_ 



1 29 ^ 
*- MAX. 

\ 1. 



I 3 / l6 "MAX. 






2 ''4 25 . 

MAX. 2 2b / 32 
MAX. 






JETEC No. 9-32 



JETEC No. 9-30 



I 3 /,I'mAX. 



o 
WW 



MAX. 



V 



''32 



MAX.^ 



JETEC No. 9-31 



MAY 1, 1955 TUBE DIVISION OUTLINES 7 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



OUTLINES-Glass Tubes 

SMALL 4-PIN, SMALL 5-PIN, 
SMALL 6-PIN, & SMALL 7-PIN BASE TYPES 



f 


MAX. 








r 
r 


i 9 /, 6 "max.-h 

1 ^MAX.H— 


" ■> 


1 


i 


r^^ 












1 

3 V 




i '/ 4 

17 




i 3 V 






T9 


± " 


*I6 
4 


3 /.6 




sti2 i ±** 

1 . i " 








MAX. 


\ / 


« w 'l6 












I / 


MAX. 


























\ 


'' 






'■'■ \ 






MAX. 


SMALL- i 

SMALL 4 

7-P 


SHELL 
-,5-6-, 

N 

1 




SMALL- 
SMALL 4 
7- 


-SHELL 
-,5-,6-, 

°IN 




1 JETEC No. 9-26 


I JETEC No. 12-5 


1 


1*1 9 /| 6 "MAX.-» 




* 


1 9 /\£ MAX.h 




r 


■HI ^"mAX.H 

IS 


SMALL 




r" 


Hl^MAX.H 


k SMALL 
c T 








i 








■ far 

L 


/ I 








5 /|6 

u 


' V 


\* s 








ST 12 / 325/ 32 




I ST 12 / i '/ 8 " 




\ / "" 


4 ' 


hi 


\ / 


MAX. 








MAX. 




i 












'' 








1 


V SMALL-Sf 


HELL 


^SMALL-S 


HELL 




SMALL 4-,5-,6-,7-PlN, 






SMALL4-,5-,6-,7-PIN , 


' 




















1 JETEC No. 12-6 




I JETEC No. 12-2 


1 


MAY 1,1955 TUKD.VSON OUTLINES? 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



OUTLINES-Glass Tubes 

SMALL 4-PIN, SMALL 5-PIN, 
SMALL 6-PIN, & MEDIUM 7-PIN BASE TYPES 



r 

L 



u-l "^ MAX.-* 
--H I ^,6 MAX ^ 



\ 3 %' 






+ J /|6 
" 5 /|6 



r 

,13/ " 

L 



I l3 / l6 MAX.-H 
I ^,5 MAX. h- 



^ 



^ MEDIUM - SHELL 
SMALL 4-»5-, 6-PIN 
OR 



MEDIUM-SHELL 
MEDIUM 7-PIN 



I 



^MEDIUM-SHELL 
SMALL 4- 5-PIN , 



I JETEC No. 14-1 | 



I JETEC No. 14-2 I 



r 

v 

L 



«—2 l^ MAX. 
♦ I 9 /,6 MAX. 



/ 



± K 



5 3/„" 



^MEDIUM-SHELL 
SMALL 4-,5~,6-PIN 
OR 



MEDIUM -SHELL 
MEDIUM 7-PIN 



UETEC NoTUP 



MAY 1, 1955 



TUBE DIVISION 

RADIO COtrORATION OF AMERICA, HARRISON, NEW JERSEY 



OUTLINES 8 



OUTLINES — Metal Tubes 



For correlation of 

TUBE TYPE, ENVELOPE DESIGNATION, & OUTLINE No, 

see KEY on back of this sheet 




JETEC No. 8-5 




| JETEC No. 8-1 1 




JETEC No. 8-3 





— 


MAX. 


2 ' 


\i 


|MTT8A 1 


± 


hf 





MINIATURE 

WITH 

WAFER 



3 I/q ' 
MAX. 



LP 



I 5 /, 6 MAX. [• — 



1 JETEC No. 8-4 1 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



OUTLINES 8 



OUTUNES-Me+al Tubes 



For correlation of 

TUBE TYPE. ENVELOPE DESIGNATION, 6 OUTLINE No., 

see KEY on back of this sheet 





[jElbC No. 8-2 1 



I JETEC No. 8-6 



4- 5 /| ft " 




JJETEC No. 10-1 | 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



OUTLINES 9 



OUTLINES -Metal Tubes 



KEY 



Type 


Envelope 


Outline 


Type 


Envelope 


Outline 


No. Designation 


Jetec No. 


No. 


Designation 


Jetec No. 


'0Z4 


MTT8A 


8-3 


6ST7 


MT8G 


8-1 


5T4 


MT10A 


10-1 


6SZ7 


MT8G 


8-1 


5W4 


MT8B 


8-6 


6V6 


MT8B 


8-6 


5Z4 


MT8B 


8-6 


6X5 


MT8B 


8-6 


6A8 


MTT8A 


8^ 


12A6 


MT8B 


8-6 


6AB7 


MT8G 


8-1 


12C8 


MTT8A 


8^ 


6AC7 


MT8G 


8-1 


12H6 


MT8K 


8-5 


6AG7 


MT8B 


8-6 


12K8 


MT8G 


8-2 


6B8 


MTT8A 


8^ 


12SA7 


MT8G 


8-1 


6C5 


MT8G 


8-1 


12SC7 


MT8G 


8-1 


6F5 


MTT8A 


8^ 


12SF5 


MT8G 


8-1 


6F6 


MT8B 


8-6 


12SF7 


MT8G 


8-1 


6H6 


MT8K 


8-5 


12SG7 


MT8G 


8-1 


6J5 


MT8G 


8-1 


12SH7 


MT8G 


8-1 


6J7 


MTT8A 


8-4 


12SJ7 


MT8G 


8-1 


6K7 


MTT8A 


8^4 


12SK7 


MT8G 


8-1 


6K8 


MT8G 


8-2 


12SQ7 


MT8G 


8-1 


6L6 


MT10A 


10-1 


12SR7 


MT8G 


8-1 


6L7 


MTT8A 


8-4 


12SW7 


MT8G 


8-1 


6N7 


MT8B 


8-6 


12SY7 


MT8G 


8-1 


6Q7 


MTT8A 


8-4 


25A6 


MT8B 


8-6 


6R7 


MTT8A 


8^ 


25 L6 


MT8B 


8-6 


6S7 


MT8G 


8-2 


25Z6 


MT8B 


8-6 


6SA7 


MT8G 


8-1 


502-A 


MT8G 


8-1 


6SB7-Y 


MT8G 


8-1 


1611 


MT8B 


8-6 


6SC7 


MT8G 


8-1 


1612 


MTT8A 


&-4 


6SF5 


MT8G 


8-1 


1613 


MT8B 


8-6 


6SF7 


MT8G 


8-1 


1614 


MT10A 


10-1 


6SG7 


MT8G 


8-1 


1619 


MT10A 


10-1 


6SH7 


MT8G 


8-1 


1620 


MTT8A 


8^ 


6SJ7 


MT8G 


8-1 


1621 


MT8B 


8-6 


6SK7 


MT8G 


8-1 


1622 


MT10A 


10-1 


6SQ7 


MT8G 


8-1 


1631 


MT10A 


10-1 


6SR7 


MT8G 


8-1 


1632 


MT8B 


8-6 


6SS7 


MT8G 


8-1 


1634 


MT8G 


8-1 








5693 


MT8G 


8-1 



MAY 1, 1955 



TUBE DIVISION 

IAOIO COtPOtATION OP AMf IICA. HAItlSON, NEW JElSfY 



OUTLINES 9 



BASES 

MINIMUM DIAMETERS 



Until such time as the Handbook pages covering bases are re- 
issued to include minimum diameters of wafers, shells, and 

sleeves, this provisional' sheet wi VI supply these minimum 

diameters for the following bases to supplement the maximum 
diameters which are shown on the respective base drawings. 

Base Minimum 

Diameter 
3-PIN & if-PIN TYPES: 

Peewee 3-Pin 0.610" 

Smal 1 4-Nub 0.970" 

WD 4-Pin 1.097" 

Tapered Snail 4-Pin 1.136" 

Snail 4-Pin 1.136" 

Medium 4-Pin 1.337" 

Medium 4-Pin with Bayonet 1.337" 

Jumbo 4-Pin 1.840" 

Super-Jumbo 4-Pin ■: 2.177" 

5-PIN TYPES: 

Snail 5-Pin 1. 136" 

Medium 5-Pin 1.337" 

G i an t 5-P i n 2 . 14 2" 

6-PIN TYPES: 

Smal 1 ^Pi n 1. 136" 

Medium 6-Pin 1.337" 

7-PIN TYPES: 

Snal 1 7-Pi n 1. 136" 

Medium 7-Pin 1.337" 

Medium 7-Pin with Bayonet 1.337" 

Giant 7-Pin 2.146" 

8-PIN TYPES: 

Dwarf Shell Octal 8-Pin 1.028" 

Dwarf Metal Shell Octal 8-Pin 1.015" 

Small Shell Octal 8-Pin 1.136" 

Intermediate Shell Octal 8-Pin 1.235" 

Small Wafer Octal 8-Pin 1.271" 

wi th SI eeve No. R1483 /^f f er 1 - 271 " 

^ \ SI eeve 1.198" 

with Sleeve No. T254 loafer J- 271" 

I SI eeve 1.369 

Medium Shell Octal 8-Pin 1.337" 

Large Wafer Octal 8-Pi n 1.677" 

wi th SI eeve No. T253 / ^ f er 1 ' 677 " 

\ SI eeve 1.845" 
12-PIN & 14-PIN TYPES: 

Medium Shell Diheptal 14-Pin 2.200" 



MAR - 3°' 1945 RCA VICTOR D.V.SIOH ^ 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



BASES 

1- TERMINAL TYPES (CAPS) 



MINIATURE 
WITH WAFER 




SKIRTED MINIATURE 



-.250 
±.005" 



.344 * 



.281" 

_1 



JETEC No.CI-4 
RCA No.M-399 



SKIRTED MINIATURE 



_ .250 
±.005" 



.406"* 



t 



.420 

±.020" 



■4 



JETEC No.CI-2 
RCA No. 3927 



SMALL 

.360* 
±.005" 



~T 

.406" 



k-.420**| 



±.020" 



JETEC No.CI-l 
RCA No. 3907 



Uv420'^J 
±020" 



JETEC No.CI-3 
RCA No. 3933 



SKIRTED MINIATURE 

_^ ^. 25o;; 

±.005" 



.281" 



k-.420 , H 
|jETEC No.CI-33| 



SKIRTED SMALL 



.563"* 



_ 360 "*-oo5;; 

-.360 -. , " 



.328" 



U-.500"-*) 

|JETEC NO.CI-22J 



Add 0.020" for solder on finished tube. 



MAY 3, 1954 



TUBE DIVISION 

IADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CAPS 1 



BASES 

1- TERMINAL TYPES (CAPS) 



MEDIUM 

.566" 
"±.007" 



r 

.400" 
MIN. 



U— .576"— J 



.500" 1 



JETEC No.CI-5 
RCA No. 3903 



SKIRTED MEDIUM 

.566" 

"±.007" 



.400 
MIN. 



,"° 



SKIRTED MEDIUM 



u_ .566"_,j 

t.007"^ 



.500" 

I 



.300" 
MIN. 



r 



-1. 1 56"- 



.485" 



-1.052" 



JETEC No.CI-U 
RCA No. 3980 



JETEC No.CI-6 
RCA No. 3904 



D Add 0.040" for solder on finished tube. 



MAY 3, 1954 



TUBE WVI$K>N 

IA0IO COtPOtATION Of AMEtICA, HAtllSON, NEW HMfY 



CAPS. 1 



BASES 

1 TERMINAL TYPES (CAPS) 







SKIRTED MEDIUM 

_^j -566'' u- _ 
"*" ±.007 ^~ 










f > 


T 


n 
1.000"° 

V 




.40 

Mir 

r 


si. 

y 




' ^ 






















JETEC No. C 1-27 
RCA No. 3985 






s 


KIR 


TED MEDH 

j .566" u-_ 
1 ±.007" ; 


JM 








/" > 


t.o 
.500 

i 


L 

.782" 


.400" 

MIN. 

t 




' 


' 


1 


.125 

-JL 






u_ 


1.625" 


*A 


A 






JETEC No. C 1-29 
RCA No. 39002 






° Add 0.040* fo 


- sol< 


Jer on 


finished tube. 









MAY 3, 1954 



TUBE DIVISION 

RADIO CORPORATION Of AMERICA. HARRISON, WW JERSEY 



CAPS 2 



BASES 

1. TERMINAL TYPES (CAPS) 



SKIRTED MEDIUM 

WITH ROLLED EDGE 

^1 ±.007" r"^ 



.400 
tdlN. 



Li 



.968 



_L_t 



-1.525- 



JETEC No.Cl-19 
RCA No. 394-0 



LARGE 



SKIRTED LARGE 







. .800" _, 
±.007* 






J, 

MINI. 

1 




1 

1.0 


D< 













£25" 

MIN. 



.813"*] 



JETEC No. C 1-8 
RCA No. 3910 



.800 
±.007"" 



JETEC No. C 1-9 
RCA No. 3905 



Add 0.040" for solder on finished tube. 
* Add 0.060" for solder on finished tube. 



MAY 3, 1954 



TUBE DIVISION 



CAPS 2 



BASES 

l-TERMINAL TYPES (CAPS) 



JETEC NO.CI-IO 
RCA No. 1904 



SKIRTED LARGE 



.625' 
MIN. 



■- L 



.800 
' ±.007" 



-2.230"- 



SKIRTED LARGE 





.800' 






±.007" u 








t. 


t 


.713" 




MIN. 




' "" 


]_ 







JETEC No.CI-30 
RCA No. 1902 



* Add 0.060" for solder on finished tube. 



MAY 3, 1954 



TUBE DIVISION 

IADIO COtFOIATION Of AMERICA, HAMISON, NEW JERUY 



CAPS 3 



BASES 

l-TERMINAL TYPES (CAPS) 



DETAILS OF 

RECESSED SMALL BALL CAP 

& BULB ASSEMB LY 

|JETEC No. J I -22 1 



5fo R.MAX. 

3 4"r. MAX. \ 
(SEE NOTE) f " 



OUTSIDE CONTOUR 
OF BULBi 




I50"+.0I5*-.0I0*P0ST 
.l50*+.030"-.OIO'RIM 



ALTERNATE EDGE DESIGN 




NOTE : PROTRUSION OF GLASS AROUND CAP 
ABOVE BULB CONTOUR IS LIMITED 
TO AREA BOUNDED BY CIRCLE 
CONCENTRIC WITH CAP AXIS AND 
HAVING RADIUS OF \" MAX. 

FOR ATTACHING OR DETACH I NG,THE CONNEC- 
TOR SHOULD REQUIRE NOT MORE THAN 8 
POUNDS TOTAL FORCE PERPENDICULAR TO 
THE PLANE OF THE RIM OF THE CAP. 

ANGLE BETWEEN PLANE OF THE RIM OF CAP 
AND PLANE TANGENT TO ORIGINAL CONTOUR 
OF BULB AT CENTER OF CAP WILL NOT BE 
MORE THAN 10°. 

92CM-6535R4 



MAY 3, 1954 



TUBE DIVISION 

IAOIO COVOtATION OP AMMICA, HAHISON, Wit MWt 



CAPS 3 



BASES 

l-TERMINAL TYPES (CAPS) 



DETAILS OF 

RECESSED SMALL CAVITY CAP 

& BULB ASSEMBLY 



JETEC No. J 1-2 1 



3 4*MAX. R. 
(SEE NOTE) 




CONNECTOR SHOULD 

NOT EXTEND 
BEYOND THIS LINE 



OUTSIDE CONTOUR 
OF BULB- 



-.I50*MIN.R. 
.I40*MAX.R. 



VARIANT SEAL SHAPES 



%/max. 




NOTE : PROTRUSION OF GLASS AROUND CAP ABOVE 
BULB CONTOUR IS LIMITED TO AREA BOUNDED 
BY CIRCLE CONCENTRIC WITH CAP AXIS AND 
HAVING RADIUS OF 3^* MAX. 
FOR ATTACHING OR DETACHING.THE CONNECTOR 
SHOULD REQUIRE NOT MORE THAN 8 POUNDS 
TOTAL FORCE PERPENDICULAR TO THE PLANE 
OF THE RIM OF THE CAP. 

CONNECTOR SHOULD PROVIDE POSITIVE SPRING 
CONTACT TO TOP AND BOTTOM INTERIOR SURFACES. 
IT SHOULD NOT MAKE CONTACT TO THE INSIDE 
TOP SURFACE ONLY. 

ANGLE BETWEEN PLANE OF THE RIM OF CAP AND 
PLANE TANGENT TO ORIGINAL CONTOUR OF BULB 
AT CENTER OF CAP WILL NOT BE MORE THAN 10°. 

92CM-665IR2 



MAY 3, 1954 



TUBE DIVISION 

RADIO COtKXATION Of AMHICA, HAUISON, NEW JCISCY 



CAPS 4 



BASES 



3-PIN TYPES 



SMALL-SHELL 
PEEWEE 3-PIN 



,— ■610^*1 



"I- 



.447* 
MAX. 



045' 
MAX. 



1 

•34CTmIN. 

i 



-.135 MAX. 




Base-pin positions are he I d to to lerances such that entire 
length of pins will enter f I at-p late gauge (JETEC No.GA3-l) 
having thickness of 1/4" and three holes with diameters 
of 0. 1030"- 0. 1035" so located on a 0.3440" ± 0.0005" 
diameter circle that the distance along the chord between 
two adjacent hole centers is 0.2340" ± 0.0005" and the 
distance along the chord between the remaining pin and 
the two adjacent pins is 0.3175" ± 0.0005". 

Pin fit in gauge is such that gauge together with supple- 
mentary weight totaling 2 pounds will not be lifted when 
pins are withdrawn. 



* Add 0.020" for solder on finished tube. 



NOV. 5, 1954 



TUBE DIVISION 

IA0IO CORPOtATION OF AMEIICA. MAUISOM, NEW JtUCY 



BASES 1 



BASES 

3-TERMINAL TYPES 



LARGE TERMINAL 

CONNECTED TO 

SHELL 




-2 SMALL 
TERMINALS 
INSULATED 
FROM SHELL 



,437*1.007" 



"/i£W 



■'V 



JETEC NO.A3-80 
RCA No. 3232 



* Add l/V for solder on finished tube. 



NOV. 5, 1954 



TUBE DIVISION 

■AOIO COtPOtATION OF AMIIICA, HAIIISON. HEW JfUfY 



BASES 1 



BASES 



4-PIN TYPES 



"SMALL 4-PIN' 
PIN DIMENSIONS AND ORIENTATION 



.065" MAX. 




.437*--^ )-• .468" 

U-.640"-J 



Base-pin positions are he Id to to lerances such that entire 
length of pins wi I I enter flat -plate gauge ( J ETEC No.GA4-l ) 
having thickness of I/4-" and four holes, two with diame- 
ters of 0.1650" ± 0.0005" and two with diameters of 
0.1340" ± 0.0005" so located on a 0.6400" ± 0.0005" di- 
ameter circle that the distance between the adjacent 
0.1650" diameter pins is 0.468" ± 0.0005" and the distance 
between the adjacent 0.1340" diameter pins is 0.437" 
± 0.0005". 

Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 4 pounds will not be lifted 
when pins are withdrawn. 



DWARF-SHELL 
SMALL 4-PIN 



SMALL-SHELL 
SMALL 4-PIN 



" 




.843' 


36** 




1 




in 








*i- 


037"- 
1.072" 











.843' 

\ 


\— 


in 








1.13 


6*- 1.175" 


^_ 



JETEG No.A4-26 
RCA No. 4107 



JETEC NO.A4-5 
RCA No. 4108 



* Add 0.030" for solder on finished tube. 



NOV. 5, 1954 



TUK WVSON 

OP AMI IICA, HAMISON. MW JCUfY 



BASES 2 



BASES 

4-PIN TYPES 



MEDIUM-SHELL 
SMALL 4-PIN 



MEDIUM-SHELL 

SMALL 4-PIN 

WITH BAYONET 



i.eao'« 



JT 



1.337-1.377 



.062* 1 
MAX.-i 

I.230"* 


— .070 ±.008 






I" 

1.087" 

J 


±x>zo" 

1 


tin 

1.337"— 1.377" 


1.680 

1 



JETEC No.A4.-9 
RCA No. 4106 



JETEC NO.A4-I0 
RCA No. 4 1 02 



For other dimensions, see first Page 
of the "Small 4-Pin" series. 



* Add 0.030" for solder on finished tube. 



NOV. 5, 1954 



TUK MVMON 

IAOIO COttOtATKM Of AMHMA. tMMflON. MW MMfY 



BASES 2 



BASES 

4-PIN TYPES 



MEDIUM - METAL- SHELL 
JUMBO 4-PIN 
WITH BAYONET 



- — 1. 8 40"- 1.867 "— -j 



.094 
±.015" 



r; 

.082 
MAX. 



1.165 
±.020' 



| .260"MAX.-in U- 



n 



TT 



L .030" t t.320" 

MAX. MAX 




JETEC No.A4-29 
RCA No. I839B 



SKIRTED MEDIUM-METAL-SHELL 
JUMBO 4- PIN 

WITH BAYONET 

-2.180" -2. 230" -1 



^^n: 



JETEC No.A4.-69 
RCA NO.4260A 



Other dimensions are same as Base JETEC No.A4~2g above. 
Add 0.060" for solder on finished tube. 



JAN. 3, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEV 



BASES 3 



BASES 



4-PIN TYPES 



SUPER-JUMBO 4- PIN 

PIN DIMENSIONS AND ORIENTATION 



.260" MAX.— J 



r 



.062"MAX. 

A 



A PINS 
.I87*±.003"-I U- 

DIA. . 4 



.562' 



^J>" .700"* 
MIN. MA , X - 

=t i 




Base-pin positions are held to tolerances such that pin 
centers may devi ate a maximum d istance of 0.010" from their 
true geometric position. 



SMALL - SHELL MEDIUM - SHELL 

SUPER-JUMBO 4- PIN SUPER-JUMBO 4-PIN 



— | 1.422"- 1.469* f— 



1.875"* 



2.062"* 



UT L_0U 



1.645 - 1.875 - H 



JETEC NO.A4-I5 
RCA No. 41 I 



JETEC NO.A4-I6 
RCA No. 412 



Add 0.060" for solder on finished tube. 



JAN. 3, 1955 



TUBE DIVISION 

IADIO CORPORATION OF AMERICA. HA I HI SON, NEW JEISEY 



BASES 3 



BASES 



4-PIN TYPES 



LARGE -SHELL 
SUPER- JUMBO 4 -PIN 

WITH BAYONET 



120 ,,H - 



""3 



.062 
| MAX. 
1.546"* 
±.020" y 



-2.167 -2.219 



.735"* 
MAX. 

_J 



.065 
MAX. 



p— 1.000 — H 



T — 
.562" 

i_ 




SLOT .094" WIDE -J h- V 



JETEC No.84-133 
RCA No. 3982 



For other dimensions, see first "page 
of the "Super-Jumbo " series. 



* Add 0.060" for solder on finished tube. 



JAN. 3, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



BASES 4 



BASES 



4-PIN TYPES 



LARGE - METAL-SHELL 
SUPER -JUMBO 4 -PIN 

WITH BAYONET 



-2.177-2.219 



"3 



.082" 
MAX. 



1.546 V 
±.020 



D 



j_ 



♦ „ » 7|e . 
•Sn. max. 



1.438* 
573* 2.125"^ 



JETEC NO.A4-I8 
RCA No. 4310 



For other dimensions, see first page 
of the "Super- Jumbo" series. 



Add 0.060* for solder on finished tube. 



JAN. 3, 1955 



TUBE WVSON 

IAOIO CORPORATION OF AMHICA, HAIIISON, NfW JIRSCV 



BASES 4 



BASES 

4-PIN TYPES 
With Bottom View 







JUMBO 4-PIN 




.109* 
MAX."** 


- 




[ 




.082 

MAX. 




I.3S5 
NOM. 


1.165 
1 


• i 






■ 


1 1 


U_ 

MAX. *■ 


*.275" 






-* 1.867' 


! 


45° ff^ 


3 


=^5>. , 4 PINS 
. 4/\ DIA. 




u 






t 






n 








45° ^ 
















2 " 


' \y 




-• .9" 


n" — A 






No. 1839 | 




* On finished tube, add .060" for solder. 



Dec. 1, 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



BASES 



BASES 







4 
Vith 


-PIN 
Bott 


TYPES 
om View 






SUPER-JUMBO 4-PIN 




109* 

MAxrn 
♦ 1 




1.4 
NC 


36" 

M. 

L 


* 

1.3 


.082" 
MAX. 

46 


i 


i 


TTI 

.062 








•Or 

1 


*7, 
Mi 


' 








„ 


\x. 




/:i86* 

D 








3 


A 




>INS 

±.003" 

IA. 










\ ' 


1 






t „ J 






1 
750* 




1 ™ 




-1.0 


J 

i 
do" 


Hi 


1 , 


l 








2 


w 


)• for solder 






On fini 


shed tu 


1 No. 4310 
be, add ,03< 





Dec. 1, 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



BASES 



BASES 

5-PIN TYPES 



SMALL 5-PIN 

PIN DIMENSIONS AND ORIENTATION 




ay 



Base-pin positions are he Id to to I e ranees such that entire 
lengthofpins will enter flat-pl ate gauge ( JETEC No. GA5- I ) 
having thickness of 1/4" and five holes with diameters of 
0.1360" ± 0.0005" so located on a 0.7500" ± 0.0005" 
diameter circle that the distance between centers of the 
four adjacent holes is 0.3750" ± 0.0005" and the distance 
between the center of the remaining hole and its adjacent 
hole centers is 0.5300" ± 0.0005". 

Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 4 pounds will not be lifted 
when pins are withdrawn. 



SMALL -SHELL 
SMALL 5-PIN 



MEDIUM-SHELL 
SMALL 5-PIN 



-1 

1 

1.436"* 


1.136 -1.175 


Jr 
1 


I 


Mil 





1 


1.337"- 1.377" 


— 






1 

1.087 


80** 




1 






n 





JETEC No.A5-6 
RCA No. 5 I 08 



JETEC No. A5-I I 
RCA No. 5 I 06 



Add 0.030" for solder on finished tube. 



MAR. 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 5 



BASES 



5-PIN TYPES 



MEDIUM-SHELL 
GIANT 5-PIN 
WITH BAYONET 




JETEC NO.A5-I9 
RCA No. 5325 



SPECIAL METAL-SHELL 
GIANT 5-PIN 

See Tube Types 4-125A/ 4D21 and 4-250AI 5D22 



SPECIAL METAL-SHELL 
SUPER-GIANT 5-PIN 

See Tube Type 4-1000A 



* Add 0.030" for solder on finished tube. 



MAR. 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OP AMERICA. HARRISON. NEW JERSEY 



BASES 5 



BASES 

5-PIN TYPES 



SMALL-SHELL DUODECAL 5-PIN 

For details of this base, see corresponding 
DUODECAL 12- PIN tyfie 



DWARF-SHELL OCTAL 5-PIN 

SMALL-SHELL OCTAL 5-PIN 

SMALL-WAFER OCTAL 5-PIN 

SMALL-WAFER OCTAL 5-PIN 

WITH SLEEVE 

INTERMEDIATE-SHELL OCTAL 5-PIN 

SHORT INTERMEDIATE-SHELL OCTAL 5-PIN 

SHORT INTERMEDIATE-SHELL OCTAL 5-PIN 

WITH EXTERNAL BARRIERS 

MEDIUM-SHELL OCTAL 5-PIN 

SHORT JUMBO-SHELL OCTAL 5-PIN 

For details of above bases, see corresponding 
OCTAL 8-PIN type 



SMALL RADIAL 5-PIN 

See OUTLINES— Glass Types 



MEDIUM-MOLDED-FLARE 
SEPTAR 5-PIN 

See Tube Type 4-65A 



MAR. 1. 1955 TUBE DIVISION BASES 6 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 



6-PIN TYPES 



"SMALL 6-PIN 
PIN DIMENSIONS AND ORIENTATION 




- 2 PINS .156 ± .003 DIA. 



Base-pin positions are held to tolerances such that ent i re 
length of pins wi I I enter flat -pi ate gauge I JETEC N0.GA6-I ) 
having thickness of I /4" and six holes, two adjacent with 
diameters of 0.1650" ± 0.0005" and four with diameters of 
0.1360" ± 0.0005" so located on a 0.7500" ± 0.0005" 
diameter circle that the distance between any two adja- 
cent hole centers is 0.3750" ± 0.0005" . 

Pin fit in gauge is such that gauge together with supple- 
mentary weight totaling 4 pounds will not be lifted when 
pins are withdrawn. 



SMALL-SHELL 
SMALL 6-PIN 



-| 1.136 -1.175 f— 



MEDIUM-SHELL 
SMALL 6-PIN 



— I 1.337 -1.377 |— 




1.436"* 




1.660"* 



JETEC NO.A6-7 
RCA No. 6108 



JETEC NO.A6-I2 
RCA No. 6106 



Add 0.030" for solder on finished tube. 



MAR. 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 6 



BASES 

6-PIN TYPES 



LONG MEDIUM-SHELL 
SMALL 6-PIN 



— 1 1.337 -1.377 |— 




|RCA No. 61051 



For other dimensions , see first page 
of the "Small 6-Pin" series. 



SMALL-SHELL DUODECAL 6-PIN 

For details of this base, see corresponding 
DUODECAL 12-PIN type 



SMALL-SHELL OCTAL 6-PIN 

INTERMEDIATE-SHELL OCTAL 6-PIN 

SHORT INTERMEDIATE-SHELL OCTAL 6-PIN 

SHORT INTERMEDIATE-SHELL OCTAL 6-PIN 

WITH EXTERNAL BARRIERS 

MEDIUM-SHELL OCTAL 6-PIN 

SHORT JUMBO-SHELL OCTAL 6-PIN 

SMALL-WAFER OCTAL 6-PIN 

SMALL-WAFER OCTAL 6-PIN 

WITH SLEEVE 

For details of above bases, see corresponding 
OCTAL-8 PI If type 



* Add 0.030" for solder on finished tube. 



MAR. 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 7 



BASES 

6-TERMINAL TYPES 




6 STUDS 

' 3 / 8 "-i6Th'd. 



6-V 8 MAX. 



SPACE FOR CONNECTOR 
BETWEEN WING NUT AND 
LOCK NUT IS 3/| 6 * MAX. 



JETEC No.FO-6 
RCA No. 6628 



MAR. 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEV 



BASES 7 



BASES 



7-PIN TYPES 



SMALL-BUTTON 
MINIATURE 7-PIN 




Miniature Base Pin Contour 



.0I5"MIN. # 
035" MAX.JJ 


u 


^ .040 DIA. 

PIN 

^.020"MAX. FLAT 
NOT BROUGHT 
TO A SHARP POINT 


| JETEC 


Nc 


.E7-I | 



Base-pin positions are he Id to to I e ranees such that entire 
length of p i ns wi I I wi thout undue force pass into and d i s- 
engage from f lat-plate gauge ( part of gauge JETEC No.GE7-l) 
having thickness of 1/4" and eight holes with diameters of 
0.0520" ± 0.0005" so located on a 0.3750" ± 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.1434" ± 0.0005". 
The design of the socket should be such that circuit 
wiring can not impress lateral strains through the socket 
contacts on the base pins. The point of bearing of the 
contacts on the base pins should not be closer than 1/8" 
from the bottom of the seated tube. 



This dimension around the periphery of any i 
the limits shown. 



idual pin may vary within 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



BASES 8 



BASES 



7-PIN TYPES 



SMALL 7-PIN 
PIN DIMENSIONS AND ORIENTATION 




2 PINS .I56"±.003"DIA. 



Base-pin positions are he Id to to lerances such that entire 
length of pins wi I I enter f I at-p late gauge (JETEC No.GA7-l ) 
having thickness of 1/4" and seven holes, two adjacent 
with d i ameters of 0. 1650" ± 0.0005" and five with diameters 
of 0.1360" ± 0.0005" so located on a 0.7500" ± 0.0005" 
diameter circle that the distance between centers of the 
adjacent 0.1650" diameter holes is 0.3288" ± 0.0005" and 
the distance between centers of the adjacent 0.1360" 
diameter holes is 0.3229" ± 0.0005". 

Pin fit in gauge is such that gauge together with supple- 
mentary weight totaling 4 pounds will not be lifted when 
pins are withdrawn. 



SMALL-SHELL 
SMALL 7-PIN 





-I' 


136- 1.175" 


*— 


.42 


>6"» 




I 

843 

1 






Hill 



JETEC NO.A7-8 
RCA No. 7 108 



Add 0.030" for solder on finished tube. 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



BASES 8 



BASES 

7-PIN TYPES 



"MEDIUM 7-PIN* 

PIN DIMENSIONS AND ORIENTATION 




2 PINS .156 ±.003 DIA. 



Base-pin positions are he Id to to lerances such that entire 
length of pins wi I I enter flat-plate gauge (JETEC No.GA7-2) 
having thickness of 1/4" and seven holes, two adjacent 
with d iameters of 0. 1650" ± 0.0005" and five with diameters 
of 0.1360" ± 0.0005" so located on a 0.8550" ± 0.0005" 
diameter circle that the distance between centers of the 
adjacent 0.1650" diameter holes is 0.3748" ± 0.0005" and 
the distance between centers of the adjacent 0.1360" 
diameter holes is 0.3681" ± 0.0005". 

Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 4 pounds will not be lifted 
when pins are withdrawn. 



MEDIUM-SHELL 
MEDIUM 7-PIN 



MEDIUM -SHELL 
MEDIUM 7-PIN 
WITH BAYONET 



-.070 ±.008 



JO"* 




I 

i.oe 

i 


Jill 

1.337"- 1.377" 






L- 




-^ 1.337"- 1.377 



JETEC NO.A7-I3 
RCA No. 7306 



JETEC NO.A7-I4 
RCA No. 7302 



Add 0.030" for solder on finished tuDe. 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



BASES 9 



BASES 



7-PIN TYPES 



MEDIUM- METAL-SHELL 
GIANT 7-PIN 

WITH BAYONET 



.094; 
±.015 



.082* 
MAX. 

1.230"* 

±.020" 



nnns 



.450 
MIN. 



.065 

MAX. 



k 



r .562"* 
MAX. 




JETEC NO.A7-I7 
RCA No. 7609 



VENTILATED MEDIUM-METAL- SHELL 
GIANT 7-PIN 

See Tube Type 4E27A/ 5-125B 



Add 0.060" for solder on finished tube. 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION Of AMERICA. HARRISON. NEW jERSEV 



BASES 9 



BASES 

7-PIN TYPES 



"SEPTAR 7- PIN" 

PIN DIMENSIONS AND ORIENTATION 



=1 



1 



I PIN 

.125 "±.003' 

DIA. 



J L 



312 MIN. .438" £.062' 



T 



375 DIA. MAX. 




t 51° 3^T^§5 51 

T" L -#x^- J 

v .i ik 

^26*4- 26*^ \_jOe 

Septar Base Pin Contour 



PINS 
+.002" 



_.058 DIA. 
PIN 



.125 DIA. 
PIN 



MIN. 



.045 MAX. FLAT 
u - NOT BROUGHT 
TO A SHARP POINT 



-.040 -.085 
CONTOUR 
OPTIONAL 



£=1 



Base-pin positions are held to tolerances such that en- 
tire length of pins will without undue force pass into 
and disengage from flat-plate gauge having thickness of 
3/8" and seven holes, one with diameter of 0.1450" ± 
0.0005" and six with d iamete rs of 0. 0800" ±0.0005" located 
on a 1.0000" ± 0.0005" diameter circle at specified 
angles with a tolerance of ±5' for each angle. Gauge is 
also provided with a hole 0.500" ± 0.010" concentric 
with pin circle. 

It is essential that the socket shall be constructed with 
floating-contact clips. 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 10 



BASES 

7-PIN TYPES 



SMALL- BUTTON 
SEPTAR 7- PIN 



| MAX. DIA. 



SMALL- WAFER 
SEPTAR 7-PIN 



jr^rr^ — ^ 



JETEC NO.E7-26 
RCA No.FSB7IO 



JETEC NO.E7-2I 
RCA NO.FSB7I2 



MEDIUM 

MOLDED-FLARE 

SEPTAR 7-PIN 




JETEC NO.E7-2 
RCA NO.FSB603 



For other dimensions of above bases, see first 
page of the "Septar y-Pin" series 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



BASES 10 



BASES 

7-PIN TYPES 



SMALL-SHELL DUODECAL 7-PIN 

For details of this base, see corresponding 
DUODECAL 12-PIN type 



SMALL-SHELL OCTAL 7-PIN 

INTERMEDIATE-SHELL OCTAL 7-PIN 

SHORT INTERMEDIATE-SHELL OCTAL 7-PIN 

WITH EXTERNAL BARRIERS 

MEDIUM-SHELL OCTAL 7-PIN 

SHORT JUMBO-SHELL OCTAL 7-PIN 

SMALL-WAFER OCTAL 7-PIN 

SMALL-WAFER OCTAL 7-PIN 

WITH SLEEVE 

For details of above bases, see corresponding 

OCTAL 8- PIN type 



SMALL RADIAL 7-PIN 

See OUTLINES— Glass Tubes 



MAY 1, 1955 TUBE DIVISION BASES 11 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



BASES 

8-PIN TYPES 



SMALL-BUTTON SUB-MINAR 8-PIN 



rrT-n 



.200,, 
±.015 



.400 MAX. 



.050 MAX. 
UNTINNED SECTION 
t- ALL PINS 




6 PINS 

jon"+jQo£'-.oo\" 

DIA* 



| JETEC No.E8-9| 

Base-pin positions are held to tolerances such that entire 
length of pins will without undue force pass into and dis- 
engage from f I at-p I ate gauge ( part of gauge JETEC N0.GE8-I) 
having thickness of 13/64" and nine holes with diameters 
of 0.0240" ± 0.0005" so located on a 0.2350" |± 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.0804" ± 0.0005". 
The design of the socket should be such that the point of 
bearing of the contacts on the base pins should not be 
closer that 0.050" from the bottom of the seated tube. 



* The specified pin diameter applies only in the zone between 0.050" from 
the base seat and the end of the pin. 



MAY 1, 1955 



TUBE DIVISION 

IA0IO CORPORATION OF AMERICA, HARtlSON, NEW JERSEY 



BASES 11 



BASES 

8-PIN TYPES 



SMALL-BUTTON DITETRAR 8-PIN 



.ooo"min. 

.265"MAX. 



*~ \-SHOR' 



H- 1.050 MAX.-H 



.125 MAX. 



SHORT 
INDEX PIN 




JETEC No.ES-l I 
RCA No. FSB675 



Base-pin pos i t i ons are he I d to tolerances such that entire 
length of pins will without undue force pass into and dis- 
engage from flat-plate gauge having thickness of 1/4" and 
nine holes with diameters of 0.0700" ± 0.0005" so located 
on a 0.6000" ± 0.0005" diameter circle that the distance 
along the chord between any two adjacent hole centers is 
0.2052" ± 0.0005". Gauge is also provided with a hole 
having diameter of 0.300" ± 0.001" concentric with the 
pin c i re I e. 



10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



BASES 11A 



BASES 



8-PIN TYPES 



LOCK-IN 8-PIN 




|jETEC No.D8-l| 



Base-pin pos i t i ons are he I d to tolerances such that entire 
length of pins will without undue force pass into and dis- 
engage from gauge JETEC No. GD8- I . This gauge contains 
a flat-plate section having thickness of 1/4" and eight 
slots located and dimensioned as shown on the following 
diagram. Flat-plate section is also provided with a hole 
having diameter of 0.272" ± 0.002" concentric with slot 
circle, and with a keyway as shown on the diagram. 



>— H I M— KEY WAY .1 14 



."+.001 




.7525"±.0005 



-jOOI _\.£r 



.065 



+ .000 
- .00 1 



f=*C 



-272 ± .002 
^SLOT CIRCLE ' 



10-56 



TUBE DIVISION 

RADIO COHPOHATION OF AMEKICA. HAHKISON, NEW JHSEV 



BASES 12 



BASES 

8-PIN TYPES 



"OCTAL" 

PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 


~1" 


1 H— 

1* E 


"*G* 






: ti?/£ 


V 

Up* 


N* 


* ^-J / 


N-J 


**~ UNDERSIDE 
OF BASE 




#in. Center #ox. 


Min. Center Max. 


A .550" .560" .570" 


. L 45° 


B .490" .500" .510" 


M .305" .312" .317" 


C .300" .308" .315" 


N .075" .080" .085" 


D .427" .437" .447" 


P .343" .353" .363" 


E - - .050" 


Q .040" .047" .055" 


F .085" .090" .095" 


R| - .031" 


G .352" .362" .372" 


R 2 - .050" 


H - .687" 


R3 - .040" 


J .090" .093" .096" 


T .340" 


K - 22.5° 


U - . 135" 


Base-pin positions are hel d to to lerances such that entire 


length of pins will enter flat-plate gauge ( JETEC N0.GB8- 1 ) 


having thickness of 1/4" and eight holes with diameters of 


0. 1030" ±0.0005" so located on a 0.6870" ± 0. 0005" diameter 


circle that the distance along the chord between any two 


adjacent hole centers is 0.2629" ± 0. 0005". 


Pin fit in gauge is such that gauge together with sup- 


plementary weight totaling 2 pounds will not be lifted 


when pins are withdrawn. 


* Add O.03O" for solder on finished tube. 



10-56 



TUK DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



BASES 12 



BASES 

8-PIN TYPES 





DWARF 


-SHELL OCTAL 




/ i 


f 

.812" 

1 


A 




* » 

.020 
MAX. 


op 








*. 1.033 - — 
^ 1.062* 






No. of 
Pins 


D . JETEC 
PinS No. 


RCA 
Ho. 


5-Pin 


1, 3, 5, 7,8 B5-45 
SMALL -SHELL OCTAL 










.843" 




.020" 
MAX. 








*l.l 36"- 1.175'*- 






No. of 
Pins 


Pins JETEC 
No. 


RCA 
No. 


8-Pin 


1,2,3,4,5,6,7,8 B8- 1 


8529 


7-Pin 


1,2,3,4,5, 7,8 B7-2 


7529 


6-Pin 


1,2,3, 5, 7,8 B6-3 


6529 


5-Pin 


1,2, 4, 6, 8 B5-5 


5529 


For 


other dimensions of above bases, see 
page of the "Octal" series 


fi rst 



JULY 1, 1955 



TUBE DO/tSON 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



BASES 13 



BASES 

8-PIN TYPES 



SHORT INTERMEDIATE-SHELL OCTAL 




No. of 
Pins 


Pins 


JETEC 
No. 


RCA 
No. 


8-Pin 


1,2,3,4,5,6,7,8 


B8-46 


8555 


7-Pin 


1,2,3,4,5, 7,8 


B7-47 


7555 


6-Pin 


1,2,3, 5, 7,8 


B6-48 


6555 


5-Pin 


1,2, 4, 6, 8 


B5-49 


5555 



SHORT INTERMEDIATE-SHELL OCTAL 
WITH EXTERNAL BARRIERS 




Vo. of 
Pins 


Pins 


JETEC 
No. 


RCA 
No. 


8-Pin 


1,2,3,4,5,6,7,8 


B8-58 


8565 


7-Pin 


1,2,3,4,5, 7,8 


B7-59 


7565 


6-Pin 


1,2,3, 5, 7,8 


B6-60 


6565 


5-Pin 


1,2, 4, 6, 8 


B5-62 


5565 



For other dimensions of above bases, see first 
i>age of the "Octal" series 



JULY 1, 1955 



TUBE DIVISION 

IAWO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 13 



BASES 

8-PIN TYPES 



INTERMEDIATE-SHELL OCTAL 



.020" 
MAX. 



H.235"-L275*H 



• Of o 



No. of 
Pins 

8-Pin 
7-Pin 
6-Pin 
6-Pin 
5-Pin 
5-Pin 



Pins 



1.2, 


3, 


4 


5, 


6 


7 


8 


1 .2 


3 


4 


5. 




7 


8 


1.2 


3 




5 




7 


8 


2 


3 


4 


5, 




7 


8 


1.2 




4 




6 




8 


2 


3 




5, 




7 


8 



JETEC 
No. 

B8-6 

B7-7 

B6-8 

B6-8I 

B5-I0 

B5-82 



RCA 

No. 

8537 

7537 

6537 



For other dimensions , see first page 
of the "Octal" series 



10-56 



TUBE DIVISION 

»ADIO CO«PO«ATION OF AMEIICA, HAMISON, NEW JEMEY 



BASES 14 



BASES 

8-PIN TYPES 



SHORT MEDIUM-SHELL OCTAL 

WITH EXTERNAL BARRIERS 




Ho. of 














Pins 




Pins 








8-Pin 


1 ,2 


3,4 


5 


6 


7 


8 


8-Pin 


1,2 


3,4 


5 


6 


7 


8 


7-Pin 


1 .2 


3,4 


5 




7 


8 


7-Pin 


1 ,2 


3,4 


5 




7 


8 


6-Pin 


1,2 


3,- 


5 




7 


8 


6-Pin 


1 ,2 


3, 


5 




7 


8 


6-Pin 


2 


3,4 


5 




7 


8 


6-Pin 


2 


3,4 


5 




7 


8 


5-Pin 


1,2 


4 




6 




8 


5-Pin 


1 ,2 


4 




6 




8 


5-Pin 


2 


3, 


5 




7 


8 


5-Pin 


2 


3, 


5 




7 


8 




Style 

A 
B 
A 



For othef dimensions, see first Page 
of the "Octal" series 



JETEC 


RCA 


Mo. 


No. 


B8-I 10 


- 


B8- 1 1 8 


8564 


B7-I 1 1 


- 


B7-I 19 


7564 


B6- 1 1 2 


- 


B6-I20 


6564 


B6-I48 


- 


B6-I22 


6764 


B5-I 13 


- 


B5-I2I 


5564 


B5- 149 


- 


B5-I23 


5764 



10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



BASES 14A 



BASES 



8-PIN TYPES 





MEDIUM-SHELL OCTAL 










U087" 

1 


1 




h 

.020" 
MAX. 


-»-L337*-i.377 ft *- 


J 




No. of 
Pins 


JETEC 
Ptns No. 


RCA 
No. 


8-Pin 


1,2,3,4,5,6,7,8 B8-I 1 


8533 


7-Pin 


1,2,3,4,5, 7,8 B7-I2 


7533 


6-Pin 


1,2,3, 5 , 7,8 B6- 1 3 


6533 


5-Pin 


1,2, 4, 6, 8 B5-I5 

LONG MEDIUM-SHELL OCTAL 


5533 








1 

L3 


1 

75* 






i_ 







; 






.020" 
MAX. 


— I.337'H377'-^- 






No. of 
Pins 


JETEC 
Pins No. 


RCA 
No. 


8-Pin 


1,2,3,4,5,6,7,8 B8-65 


8545 


5-Pin 


2,3, • 5, 7,8 B5-80 


5545 


For 


other dimensions of above bases, see j 
Page of the "Octal" series 


irst 



10-56 



TIME DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 14A 



BASES 



8-PIN TYPES 



SHORT JUMBO-SHELL OCTAL 
WITH EXTERNAL BARRIERS 




No. of 




JETEC 


RCA 


Pins 


Pins 


No. 


No. 


8-Pin 


1,2,3,4,5,6,7,8 


B8-7I 


8556 


7-Pin 


1,2,3,4,5, 7,8 


B7-72 


7556 


6-Pin 


1,2,3, 5, 7,8 


B6-73 


6556 


5-Pin 


1,2, 4, 6, 8 


B5-74 


5556 



For other dimensions , see first page 
of the "Octal" series 



JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 15 



BASES 

8-PIN TYPES 



SMALL-WAFER OCTAL 




Vo 




0/ 


P 


I71S 


8- 


-P 


n 


7- 


-P 


n 


6- 


-P 


n 


5- 


-P 


n 



Pins 

1,2,3,4,5,6,7, 
I ,2,3,4,5, 
1,2,3, 5, 



SMALL-WAFER OCTAL 
WITH SHORT SLEEVE 





JETEC 


RCA 




No. 


No. 


,8 


B8-2I 


8527 


,8 


B7-22 


7527 


,8 


B6-23 


6527 


8 


85-25 


5527 



No. of 
Pins 





<*-l.l98"-l.250'i- 




SLEEVE 
RCA N2 
R6489-* 




.640" 


.020" 
MAX. 


*-l.27l"-l.3l2%- 


Tioo" 


Pins 


JETEC 
No. 


1 ,2,3," 


1,5,6,7,8 


B8-44 



RCA 

No. 



For other dimensions of above bases, see first 
page of the "Octal" series 



JULY 1, 1955 



TUBE DIVISION 

HADIO COHPOIATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 15 



BASES 

8-PIN TYPES 



SMALL-WAFER OCTAL 
WITH SLEEVE 





SLEEVE 
RCA N2 
RI483^ 


«-U98' 


-L250V 










"1 

.843" 

1 










_i| 






.olo"~| 

MAX. | 


ill 


ffflT" 


UOO" 






U-|.27r-L3l2"-*- 






Vo. of 
Pins 


Pins 


JETEC 
No. 


RCA 
No. 


8-Pin 


1,2,3,4,5,6,7,8 


88-26 


- 


7-Pin 


1 ,2, 3,4,5, 7,8 


87-27 


- 


6-Pin 


1,2,3, 5, 7,8 


86-28 


- 


5-Pin 


1,2, 4 


, 6, 


8 


B5-30 


- 



For other dimensions , see first page 
of the "Octal" series 



JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



BASES 16 



BASES 



8-PIN TYPES 



No. of 
Pins 



No. of 
Pins 



LARGE-WAFER OCTAL 




Pins 
1,2,3,4,5,6,7,8 



JETEC RCA 

No. No. 

B8-32 8534 



LARGE-WAFER OCTAL 
WITH SLEEVE 




-|.677"-I.7I8 / - 



Pins 
1,2,3,4,5,6,7,6 



JETEC 

No. 
B8-86 



RCA 
No. 



For other dimensions of above bases, see first 
Page of the "Octal" series 



JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 16 



BASES 



8-PIN TYPES 



LARGE-WAFER OCTAL 

WITH FLARED SLEEVE 




.677"- 1.7 18" 



No. of 
Pins 



Pins 
I ,2,3,4,5,6,7, 



JETEC 
No. 



RCA 
No. 



For other dimensions , see first Page 
of the "Octal" series 



JULY 1, 1955 TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 17 



BASES 

8-PIN TYPES 





LARGE-WAFER OCTAL 
WITH EXTERNAL BARRIERS 






1 


L i—i 4 T 




1 _ 






.040" 
MAX. 


^llfT 


t-JO 






«« — 1.677 7 1.71 S' 1 -^ 






u 7 ®yyj 9 ^ it 






\Y5 a A Jy/ 




No. of 
Pins 


JETEC 
Pins No. 


RCA 
No. 


8-Pin 


1, 2, 3, 4, 5, 6, 7,8 B8-94 

LARGE-WAFER OCTAL 

WITH EXTERNAL BARRIERS 

AND SLEEVE 


8554 




SLEEVE 
RCA N« 
R6876-^ r 

i 


-«— 1.600"- 1.625"-*- 








.770 

*1 


.040" 


ft 


IT 


MOO" 






I J 

-— I.677"-I.7I8"— * 






No. of 
Pins 


JETEC 
Pins No. 


No. 


8-Pin 


1, 2,3, 4, 5, 6, 7,8 B8-98 


- 


For 


other dimensions of above bases, see 
Page of the "Octal" series 


first 



JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 17 



BASES 



9-PIN TYPES 



SMALL-BUTTON NOVAL 9-PIN 




9 PINS 
36° *+-36° r *° * ° ± - 002 




v ir + tJ v 

Noval Base Pin Contour 



.OIS^MIN. # 
035"MAX.2 


I ) 


«, .040"DIA. 

PIN 

^_.020"MAX. FLAT 
NOT BROUGHT 
TO A SHARP POINT 


| JETEC 


No 


. E9- 1 | 



Base-pin positions are he I d to to I erances such that entire 
length of p i ns wi I I w i t hout undue force pass into and dis- 
engage from gauge JETEC No.GE9-l. This gauge contains a 
flat-plate section having thickness of 1/4" and ten holes 
with diameters of 0.0520" ±0.0005" so located on a 0.4680" 
± 0.0005" diameter circle that the distance along the 
chord between any two adjacent hole centers is 0. 1446" ± 
0.0005". 

The design of the socket should be such that circuit wir- 
ing can not impress lateral strains through the socket 
contacts on the base pins. The point of bearing of the 
contacts on the base pins should not be closer than 1/8" 
from the bottom of the seated tube. 



This dimension around the per i phery of any indi 
the 1 imi ts shown. 



idual pin may vary within 



JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 18 



BASES 



11-PIN TYPES 



SMALL-SHELL 
NEOSUBMAGNAL 1 1-PIN 




^203" M IN. 
.075"-J08b" 






II PINS 

.093"±.003' 

DIA 




JETEC No. B I 1-104 
RCA No. I 1442 



Base-pin positions are he Id to tolerances such that entire 
length of pins will enter flat-plate gauge having thick- 
ness of 1/4" and eleven holes with diameters of 0.1030" ± 
0.0005" so located on a 0.7500" ± 0.0005" diameter circle 
that the d istance along the chord between any two adjacent 
hole centers is 0.2113" ± 0.0005". 

Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 3 pounds will not be lifted 
when pins are withdrawn. 



Add 0.030" for solder on finished tube. 



JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 18 



BASES 

11-PIN TYPES 



SUBMAGNAL 

PIN DIMENSIONS AND ORIENTATION 
AND INDEX GUIDE 



n M r 








S4jl,.Y 



Min. 



Center 



Min. 



Center 



A 


.550" 


.560" 


.570" 


L 


- 


32-8/1 1° 


- 


B 


.490" 


.500" 


.510" 


M 


.305" 


.312" 


.317" 


C 


.300" 


.308" 


.315" 


N 


.075" 


.080" 


.085" 


D 


.427" 


.437" 


. 447 " 


P 


.343" 


.353" 


.363" 


E 


- 


- 


.050" 





.040" 


.047" 


.055" 


F 


.085" 


.090" 


.095" 


R| 


- 


.031" 


- 


G 


.352" 


.362" 


.372" 


R ? 


- 


- 


.050" 


H 


- 


.750" 


- 


^ 


- 


.040" 


- 


J 


.090" 


.093" 


.096" 


T 


.340" 


- 


- 


K 


- 


16-4/1 1° 


- 


U 


- 


- 


. 135" 



Base-pin positions are he Id to to I erances such that entire 
length of p i ns wi I I enter f I at-p I ate gauge ( JET EC No.GBI 1-2 ) 
having thickness of 1/4" and eleven ho I es with d i ameters of 
0. 1030" ±0.0005" so located on a 0.7500" ±0.0005" diameter 
circle that the distance along the chord between any two 
adjacent hole centers is 0.2113" ± 0.0005". 
Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 3 pounds will not be lifted 
when pins are withdrawn. 



Add 0.030" for solder on finished tube. 



JULY 1, 1955 



TUBE DIVSON 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



BASES 19 



BASES 



11-PIN TYPES 



SMALL-SHELL SUBMAGNAL 




♦ L245-I.295VJ 



No. of 
Pins 



Pins 
,2,3,4,5,6,7,8,9,10,11 B I I -88 11344 



JETEC RCA 

No. No. 



For other dimensions , see first Page 
of the "Submagnal" series 



JULY 1, 1955 



TUBE DIVISION 

IADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



BASES 19 



BASES 

11-PIN TYPES 



MAGNAL 

PIN DIMENSIONS AND ORIENTATION 

AND INDEX GUIDE 












Mm. 


Center 


Max. 




Mm. 


Center 


Max. 


A 


.550" 


.560" 


.570" 


L 


- 


32-8/ 1 1° 


- 


B 


.490" 


.500" 


.510" 


M 


.305" 


.312" 


.317 


C 


.300" 


.308" 


.315" 


N 


.075" 


.080" 


.085 


D 


.427" 


.437" 


.447" 


P 


.343" 


.353" 


.363 


E 


- 


- 


.050" 





.040" 


.047" 


.055 


F 


.085" 


.090" 


.095" 


R| 


- 


.031" 


- 


G 


.352" 


.362" 


.372" 


R? 


- 


- 


.050 


H 


- 


1.063" 


- 


R* 


- 


.040" 


- 


J 


.090" 


.093" 


.096" 


T 


.340" 


- 


- 


K 


- 


16-4/ 1 1° 


- 


U 


- 


- 


. 135 



Base-pin positions are he Id to tole ranees such that entire 
length of p ins wi I I enter f I at-p I ate gauge ( JETEC No.GBII-l) 
having thickness of 1/4" and eleven ho I es wi t h d i amete rs of 
0. 1030" +0.0005" so located on a I . 0630" ± 0. 0005" diameter 
circle that the distance along the chord between any two 
adjacent hole centers is 0.2995" ± 0.0005". 
Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 3 pounds will not be lifted 
when pins are withdrawn. 

Add 0.030" for solder on finished tube. 



JULY 1, 1955 



TUBE DIVISION 

IA0IO COIPOIATION OF AMEHICA, HARRISON, NEW JERSEY 



BASES 20 



BASES 

11-PIN TYPES 





SMALL-SHELL MAGNAL 










\. 






T~7 
.020 
MAX. 




1.087 

1 






Ifl 








"H.337"- 1.377*- 






No. of 
Pins 


Pins JETEC 
PtnS No. 


RCA 

No. 


1 1 —Pi n 


1,2,3,4,5,6,7,8,9,10,11 B 1 1-33 

MEDIUM-SHELL MAGNAL 


1 1247 










i 










1.4 


37" 






.020" 
MAX. 


"TMDHMflTlir' 


' 


' 












* — I < 6I0"-L650 — - 






No. of 
Pins 


Pins JETEC 
PinS No. 


RCA 
No. 


1 1-Pin 


1,2,3,4,5,6,7,8,9,10,11 B 1 1 -66 


11248 


For 


other dimensions of above bases, see 
Page of the "Magnal" series 


first 



JULY 1, 1955 



TUBE DIVISION 

«ADIO COtKMATION OF AMMICA, MAUI I SON, NEW JIWY 



BASES 20 



BASES 

12-PIN TYPES 



No. of 
Pins 

12-Pin 
6-Pin 



DWARF-SHELL DUODECAL 




Pins 

1,2,3,4,5,6,7,8,9,10,11,12 
1,2.3, 10,11,12 



JETEC 
No. 

B12-157 
B6-158 



RCA 
No. 

6353 



Base-pin pos i t i ons are he Id to tolerances such that entire 
length of pins wi I I enter f lat-p I ate gauge ( JETEC No.GBI2-l) 
having thickness of 1/4" and twelve holes with diameters 
of 0.1030" ± 0.0005" so located on a 1.0630" + 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.2751" + 0.0005". 
Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 3 pounds will not be lifted 
when pins are withdrawn. 



Add 0.030" for solder on finished tube. 



10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



BASES 20A 



BASES 

12-PIN TYPES 



No. of 
Pins 

12-Pin 
10-Pin 
7-Pin 
6-Pin 
5-Pin 



SMALL-SHELL DUODECAL 




Pins 

\, 2, 3, 4-, 5, 6,1, 8,9, 10, I I, 12 
1,2,3,4, 6,7,8,9, 10, 12 

1,2, 6,7, 10, I I, 12 

1,2, 6, 10, I I, 12 

1,2, 10, I I, 12 



JETEC 


RCA 


No. 


No. 


B 12-43 


12253 


B 10-75 


10253 


B7-5I 


7253 


B6-63 


6253 


B5-57 


5253 



Base-pin positions are he Id to tol erances such that entire 
lengthofpinswill enter f lat-p late gauge ( JETEC NO.GBI2- I ) 
having thickness of 1/4" and twelve holes with diameters 
of 0. 1030" ± 0.0005" so located on a 1.0630" ± 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.2751" ± 0.0005". 
Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 3 pounds will not be lifted 
when pins are withdrawn. 



* Add 0.030" for solder on finished tube. 



JULY 1, 1955 



TUM DIVISION 

■A0IO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



BASES 21 



BASES 

14-PIN TYPES 



SMALL-SHELL NEOOIHEPTAL 




No. of 
Pins 

14-Pin 
12-Pin 



1,2,3,4,5,6,7,8,9, I 
1,2,3,4,5,6,7, 9, 



,11,12, 13, 14 
11,12, 13, 14 



JETEC 
No. 

B 14-130 

BI2-I3I 



RCA 

No. 
14560 
12560 



Base-pin pos it ions are he Id to tolerances such that entire 
length of pins wi I I enter flat-plate gauge (JETEC No. GB 14-2) 
having thickness of 1/4" and fourteen holes with diameters 
of 0.1030" ± 0.0005" so located on a 1.5500" ± 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.3449" ± 0.0005". 
Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 3 pounds will not be lifted 
when pins are withdrawn. 



Add 0.030" for solder on finished tube. 



JULY 1, 1955 



TUBE DIVISION 

IA0IO CORPORATION OF AMERICA. HARRISON. NEW JERSEV 



BASES 21 



BASES 

14-PIN TYPES 



"diheptal" 

PIN DIMENSIONS AND ORIENTATION 
AND INDEX GUIDE 



^ r "i r 



dSWMW: 



•340" . 5 | 5 "MAX* 



U-.740"-765" 



.073-.083' 




>"±.003- ' /* 5 o / \ t ^\ 



Base-pin positions are he I d to to I erances such that entire 
I ength ofpinswillenter flat-plate gauge ( JETEC No.GBU- I ) 
having thickness of I /4" and fourteen holes with diameters 
of 0.1030" ± 0.0005" so located on a 1.750" ± 0.0005" 
diameter circle that the distance along the chord between 
any two hole centers is 0.3895" ± 0.0005". 
Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 3 pounds will not be lifted 
when pins are withdrawn. 



Add 0.030" for solder on finished tube. 



JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



BASES 22 



BASES 

14-PIN TYPES 



SMALL-SHELL DIHEPTAL 



.070" 
MAX. 



1 



_.253 
MAX. 



No. of 
Pins 



-1.985 -2.031 - 



Pins 



1.087" 



^ 

-!.__« * 



"£-.050" .775" 
MAX. MAX. 

i 






14-Pin 1,2,3,4,5,6,7,8,9,10,11,12,13,14 BI4-45 14-151 
12-Pin 1,2,3,4,5,6,7, 9, 11,12,13,14 BI2-I05 12151 





MEDIUM-SHELL 


DIHEPTAL 








2.200"-2.290*AT TOP 






, 






1.3 


i 
13" 


2.0 


63" 

* 


-♦j |»-.205"MAX. 


, 1 ( 




.110" 
MAX. 


w 


01 


lo 


w 


^010" .775" 
MAX. MAX. 

i 






2.200^-2 


.250 


"AT 


BOTTOM 







No. 


of 


Pins 


14- 


-Pin 


12- 


-Pin 



,/srcc RCA 

Pins No. No. 

1,2,3,4,5,6,7,8,9,10,11,12,13,14 BI4-38 14146 

1,2,3,4,5, 7,8,9,10,11,12, 14 BI2-37 12146 



For other dimensions of above bases, see first 
Page of the "Diheptal" series 



JULY 1, 1955 



TUBE DIVISION 

D COtfOtATION OF AMERICA. HARRISON. NIW JERSEY 



BASES 22 



BASES 



20-PIN TYPES 



SMALL-SHELL B1DECAL 




20 BARRIERS 



Ho. of 
Pins 

20-Pin 



Pins 
I through 20 



JETEC 

No. 

B20-I02 



RCA 

No. 

20 158 



Base-pin positions are he I d to to I erances such that entire 
length of pins will enter f I at- pi ate gauge ( JETEC No.GB20- I ) 
having thickness of 1/4" and twenty holes with diameters 
of 0.1030" ± 0.0005" so located on a 1.7500" ± 0.0005" 
diameter circle that the distance along the chord between 
any two adjacent hole centers is 0.2738" ± 0.0005". 

Pin fit in gauge is such that gauge together with sup- 
plementary weight totaling 3 pounds will not be lifted 
when pins are withdrawn. 



Add 0.030" for so'lder on finished tube. 



4-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



EASES 23 



BASES 



29-PIN TYPES 



SMALL-BUTTON TWENTYNINAR 

2.562" MAX. 




Twentyninar Base Pin Contour 



45°min: 



L_.05o"dia. 

^ PIN 



JL 



£>45" MAX. FLAT 

NOT BROUGHT TO 

A SHARP POINT 



No. of 

Pins 
29-Pin 
22-Pin 



Pins 



JETEC RCA 

No. No. 

through 29 E29-I7 

through 19,2 1,25,28 E22-I6 FSB693 



2,6, 10, 14, 18,21 ,25,28 



E8-I9 



FSB693A 



4-56 



TUBE DIVISION 

IA0IO COIPOtATION OF AMEIICA, HAIRISON, NEW JERSEY 



BASES 24 



BASES 

29-PIN TYPES 



SMALL-BUTTON TWENTYNINAR (CONT'D) 

Base-pin positions are he Id to to lerances such that entire 
length of pins will enter flat-plate gauge having thick- 
ness of 3/8" and twenty-nine holes with diameters of 
0.0700" ± 0.0005", nineteen of which are located with 
hole centers corresponding to the specified location of 
pin centers on a 1.8750" ± 0.0005" diameter circle, and 
ten of which are located with hole centers corresponding 
to the specified location of pin centers on a 0.8750" ± 
0.0005" diameter c i re le concent ric with the 1.8750" circle. 

Pin fit in gauge is such that entire length of pins will, 
without undue force, enter into and disengage from the 
gauge. 
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BASES 

35-PIN TYPES 



"THIRTYFIVAR" 
PIN DIMENSIONS AND ORIENTATION 




.230" Dl A. MAX. 



ThHyfivar Base Pin Contour 



45° MINI. 



-.050 DIA. 
PIN 



Jk 



.045 MAX. FLAT 

NOT BROUGHT TO 

A SHARP POINT 



Base-pin pos i t i ons are he I d to tolerances such that entire 
length of pins will ente'r flat-plate gauge having thick- 
ness of 3/8" and thirty-six holes with diameters of 
0.0700" ± 0.0005", twenty-two ot which are located with 
hole centers corresponding to the specified location of 
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BASES 

35-PIN TYPES 





THIRTYFIVAR (CONT'D) 




pin centers on a 2.1250" + 0.0005" diameter circle, 


and 


fourteen of which are located with hole centers corre- 


spond i n 


g to the speci-fied location of pin centers 


on a 


1 .3750* 


+ 0.0005" diameter circle concentric with 


the 


2. 1250" 


c i re 1 e . 




Pin fit 


in gauge is such that entire length of pins w 


ill, 


without 


undue force, enter into and disengage from 


the 


gauge. 


Gauge i s a 1 so provided with a hole 1.000" diameter 


mini mum 


concentric with pin circles. 

SMALL-BUTTON THIRTYFIVAR 

h 3 '/f 6 DIA. MAX. »j 








Z 3 








Mo. of 


JETEC 


RCA 


Pins 


Pins Ho. 


Ho. 


35-Pin 


1 through 35 E35-28 


- 


33-Pin 


Omit pins 24 and 30 E33-29 


- 


31-Pin 


Omit pins 2 A. and 30; E3J-36 
pi ns 23 and 31 are 
trimmed to same di- 
mension as index 






pin. 




Fc 


r other dimensions of above base, see first 
page of the "Thi rtyfivar" series 
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DEFINITIONS" 

Amplification Factor (fi) is a special case of mu- 
factor. It is the ratio of the change in plate voltage 
to a change in control-electrode voltage under the 
conditions that the plate current remains unchanged 
and that all other electrode voltages are maintained 
constant. It is a measure of the effectiveness of the 
control-electrode voltage relative to that of the plate 
voltage upon the plate current. The sense is usually 
taken as positive when the voltages are changed in 
opposite directions. As most precisely used, the 
term amplification factor refers to infinitesimal 
changes. 1E62 

Class A Amplifier:* An amplifier in which the grid 
bias and the alternating grid voltages are such that 
plate current in a specific tube flows at all times. 

1E69 

The ideal class A amplifier is one in which the alter- 
nating component of the plate current is an exact 
reproduction of the form of the alternating grid 
voltage, and the plate current flows during the 360 
electrical degrees of the cycle. The characteristics 
of a class A amplifier are low efficiency and output. 

Class AB Amplifier: * An amplifier in which the grid 
bias and alternating grid voltages are such that 
plate current in a specific- tube flows for appreciably 
more than half but less than the entire electrical 
cycle. 1E70 

The characteristics of a class AB amplifier are effi- 
ciency and output intermediate to those of a class A 
and a class B amplifier. The idle plate current and 
attendant dissipation may be made substantially 
less than is possible with class A amplifiers. This 
amplifier has been called class A prime. 



■ Definitions taken from the 1933 Report of the Stand- 
ards Committee of the I.R.E. are followed by the 
definition number in the report. 

• To denote that grid current does not flow during any 
part of the input cycle, the suffix 1 may be added to 
the letter or letters of the class identification. The 
suffix 2 may be used to denote that grid current flows 
during some part of the cycle. 
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DEFINITIONS 

(continued from preceding page) 

Class B Amplifier:* An amplifier in which the grid 
bias is approximately equal to the cutoff value so 
that the plate current is approximately zero when 
no exciting grid voltage is applied and so that plate 
current in a specific tube flows for approximately 
one half of each cycle when an alternating grid volt- 
age is applied. 1E71 

The ideal class B amplifier is one in which the alter- 
nating component of plate current is an exact replica 
of the alternating grid voltage for the half cycle 
when the grid is positive with respect to the bias 
voltage, and the plate current flows during 180 elec- 
trical degrees of the cycle. The characteristics of a 
class B amplifier are medium efficiency and output. 

Glass C Amplifier: * An amplifier in which the grid 
bias is appreciably greater than the cutoff value so 
that the plate current in each tube is zero when no 
alternating grid voltage is applied, and so that plate 
current in a specific tube flows for appreciably less 
than one half of each cycle when an alternating grid 
voltage is applied. 1E72 

Class C amplifiers find application where high plate- 
circuit efficiency is a paramount requirement and 
where departure from linearity between input and 
output is permissible. The characteristics of a 
class C amplifier are high plate-circuit efficiency and 
high power output. 

Control-Grid — Plate Transconductance (g ) is the 
name for the plate-current-to-control-gria-voltage 
transconductance. This is ordinarily the most im- 
portant transconductance and is commonly under- 
stood when the term "transconductance" is used. 

1E56 

Formerly it was known as mutual conductance. See 
definition of Transconductance. 

Conversion Transconductance (g c ) is the quotient 

• See preceding page. 
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(continued from preceding page) 

of the magnitude of a single beat-frequency compo- 
nent (f t -f- f,) or (f t — f a ) of the output-electrode 
current by the magnitude of the control-electrode 
voltage of frequency f lt under the conditions that all 
direct electrode voltages and the magnitude of the 
electrode alternating voltage f 2 remain constant and 
that no impedances at the frequencies U or f, are 
present in the output circuit. As most precisely used, 
the term refers to infinitesimal changes. 1E60 

When the performance of a frequency converter is 
determined, conversion transcon^uctance i s used in 
the same way as transconductance is used in single- 
frequency amplifier computations. 

Deflection Factor of a cathode-ray oscillograph tube 
is the reciprocal of the deflection sensitivity. 3 Ell 

Deflection Sensitivity of a cathode-ray oscillograph 
tube is the quotient of the displacement of the elec- 
tron beam at the place of impact by the change in 
the deflecting field. It is usually expressed in milli- 
meters per volt applied between the deflecting elec- 
trodes or in millimeters per gauss of the deflecting 
magnetic field. 3E10 

Direct Capacitance between two electrodes in a mul- 
tielectrode tube is the ratio of the charge placed on 
either electrode to its resulting change in potential 
above the other electrode when all remaining (n-2) 
electrodes are at the potential of the first electrode, 
the charge placed on the second electrode being 
equal to the sum of the charges placed on all the 
other electrodes. 

Electrode Current is the current passing to or from 
an electrode through the vacuous space. 1E39 

The terms grid current, anode current, plate cur- 
rent, etc., are used to designate currents passing to 
or from these specific electrodes. 

Electrode Dissipation is the power dissipated in the 
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(continued from preceding: page) 

form of heat by an electrode as a result of electron 
and/or ion bombardment. 1E46 

Electrode Voltage Is the voltage between an elec- 
trode and a specified point of the cathode. 1E40 

The terms grid voltage, anode voltage, plate voltage, 
etc., are used to designate the voltage between these 
specific electrodes and the cathode. 

Gas Amplification Factor of a phototube is the fac- 
tor of increase in the sensitivity of a gas phototube 
due solely to the 'ionization of the contained gas. 
For a gas phototube having a structure such as to 
permit saturation to occur at a voltage (approxi- 
mately 25 volts) less than that causing appreciable 
ionization, the gas amplification factor at a specified 
operating yoltage is the ratio of the sensitivity mea- 
sured at that voltage to the sensitivity measured at 
the saturation voltage. 4E5 

Grid Driving Power is the average product of the 
instantaneous value of the grid current and of the 
alternating component of the grid voltage over a 
complete cycle. This comprises the power supplied 
to the biasing device and to the grid. 1E42 

Input Capacitance of a vacuum tube is the sum of 
the direct capacitances between the control grid and 
the cathode and such other electrodes as are oper- 
ated at the alternating potential of the cathode. 
This is not the effective input capacitance, which is 
a function of the impedances of the associated 
circuits. 1E67 

Modulation Factor in an amplitude-modulated wave 
is the ratio of half the difference between the maxi- 
mum and minimum amplitudes to the average 
amplitude. 

In linear modulation the average amplitude of the 
envelope is equal to the amplitude of the unmodu- 
lated wave, provided there is no zero-frequency com- 
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(continued from preceding page) 

ponent in the modulating signal wave (as in tele- 
phony). For modulating signal waves having un- 
equal positive and negative peaks, positive and neg- 
ative modulation factors may be denned as the 
ratios of the maximum departures (positive and 
negative) of the envelope from its average value to 
its average value. (See Percentage Modulation.) 

1T-39 

Mu-Factor (^-factor) is the ratio of the change in 
one electrode voltage to the change in another elec- 
trode voltage, under the conditions that a specified 
current remains unchanged and that all other elect- 
rode voltages are maintained constant. It is a mea- 
sure of the relative effect of the voltages on two 
electrodes upon the current in the circuit of any 
specified electrode. As most precisely used, the 
term /x-f actor refers to infinitesimal changes. 1E61 

Output Capacitance of a vacuum tube is the sum of 
the direct capacitances between the output elec- 
trode (usually the plate) and the cathode and such 
other electrodes as are operated at the alternating 
potential of the cathode. This is not the effective 
output capacitance, which is a function of the impe- 
dances of the associated circuits. 1E68 

Peak Forward Plate Voltage is the maximum in- 
stantaneous plate voltage in the direction in which 
the tube is designed to pass current. 1E43 

Peak Inverse Plate Voltage Is the maximum instan- 
taneous plate voltage in the direction opposite to 
that in which the tube is designed to pass current. 

1E44 

Peak Plate Current is the maximum instantaneous 
plate current passing recurrently through the tube 
in the direction of normal current flow. 

Percentage Modulation is the modulation factor ex- 
pressed in per cent. 1T-40 

Plate Resistance is the quotient of the alternating 
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plate voltage by the in-phase component of the al- 
ternating plate current, all other electrode voltages 
being maintained constant. This is the effective 
parallel resistance and is not the real component of 
the electrode impedance. As most precisely used, 
the term refers to infinitesimal amplitudes. 

Sensitivity of a phototube is basically defined as the 
quotient of the current through the tube by the 
radiant flux received by the cathode. The term 
"radiant flux" includes both visible radiation (light) 
and invisible infra-red and ultra-violet radiation. 
When stated in accordance with this basic definition, 
sensitivity is usually given in terms of microam- 
peres per microwatt of radiant flux. 

For convenience, sensitivity is frequently stated in 
terms of visible radiation only, and is then known as 
Luminous Sensitivity. When so stated, it is usually 
expressed in terms of microamperes per lumen of 
light flux, and depends on the color of the light or 
the spectral distribution of the radiant flux used to 
excite the phototube. 

2870 Tungsten Sensitivity is the luminous sensitiv- 
ity when the incident luminous flux is produced by a 
tungsten-filament lamp at a color temperature of 
2870 degrees Kelvin. 

When a phototube is used under steady illumina- 
tion, its luminous sensitivity is known as Static 
Luminous Sensitivity. This is defined as the direct 
anode current produced by the light flux divided by 
the incident light flux of constant value. 

When the light input to a phototube varies, as at 
audio frequency in sound reproduction, the lumi- 
nous sensitivity is identified as Dynamic Sensitivity, 
and may be conveniently defined as the quotient of 
the amplitude of variation in anode current to the 
amplitude of variation in light input. 

In high-vacuum phototubes, the dynamic sensitivity 
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is ordinarily independent of frequency. In gas 
phototubes, the dynamic sensitivity falls off at the 
higher frequencies because there is a time lag be- 
tween the current component produced by the sec- 
ondary electrons resulting from excited atoms and 
positive ions arriving at the cathode. As the phase 
difference between these two components increases 
with increasing frequency of light variation, the net 
current variation decreases with consequent reduc- 
tion in sensitivity. In the application of gas photo- 
tubes to audio frequencies, this effect is relatively 
unimportant but can be compensated for, if desired, 
in the design of the associated amplifier. 

In the design of equipment utilizing phototubes, 
consideration should always be given to the effect 
of the time constant of the circuit consisting of the 
phototube and its associated load in reducing the 
performance capability of the phototube with in- 
creasing frequency. 

Transconductance from one electrode to another is 
the quotient of the in-phase component of the alter- 
nating current of the second electrode by the alter- 
nating voltage of the first electrode, all other elec- 
trode voltages being maintained constant. As most 
precisely used, the term refers to infinitesimal am- 
plitudes. 1E55 

Tube Voltage Drop in a gas or vapor-filled tube is 
the plate voltage during the conducting period. 

1E45 
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This section pertains to RCA tubes for sig- 
nal-to-image, image-to-signal, and image- 
to-image applications. It includes data on 
cathode-ray tubes for oscillographic and 
picture-reproduction use, camera tubes for 
television pickup, and monoscopes for test- 
ing the performance of television equipment. 



. 




i 
o 

o 
m 



For further Technical Information, write to 
Commercial Engineering, Tube Department, 
Radio Corporation of America, Harrison, N. J. 
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PRICES 

OF CATHODE-RAY TUBE TYPES 



type 

2API-A+... 

2BPI 

2BPII 

2F2I 

3API-A*... 
3BPI-A.... 

3JPI 

3JP7 

3KPI 

3KP4* 

3KPII 

3MPI 

3RPI 

5BPI-A*... 

5CPI-A 

5CP7-A 

5CPII-A... 

5CPI2 

5FP4-A.... 
5FP7-A.... 

5FPI4 

5TP4 

5UPI 

5UP7 

5UPII 

5WPII 

5WPI5 

5ZPI6 

7BP7-A.... 

7CPI 

7DP4 

7JPI 

7JP4 

7MP7 

7MPI4 

7NP*f 

7QP4 

7TP4 

7VPI 

7WP4 

9AP4 

I0BP4..... 
I0BP4-A... 
I0FP4-A*.. 

I0KP7 

I0SP4 

I2AP4*.... 



Schedule Schedule Schedule 

D 9 U* Type D* 

$ 10.55 I2DP7-B 

9.60 I2KP4-A*... $39.50 

11.00 I2LP4 

105.00 I2LP4-A.... 32.00 

15.75 I2SP7 

16.50 mCW* 35.00 

19.00 I4EP4 35.00 

23.00 I6ADP7 

14.50 I6AP4-A.... 46.00 

$20.00 - I6DP4-A*... 39.00 

16.50 I6GP4 46.00 

14.75 I6GP4-A.... 

14.50 I6GP4-B.... 46.00 

22.50 I66P4-C.... 

23.25 I6KP4* 37.00 

27.25 I6LP4-A*... 40.00 

27.50 I6RP4* 37.00 

27.00 I6TP4*..... 37.00 

41.75 I6WP4-A*... 40.00 

30.25 I7BP4-A.... 36.00 

30.25 I7CP4 35.00 

60.00 - I76P4 46.00 

17.75 I7HP4 38.25 

20.25 I7JP4 36.00 

22.00 I7LP4 38.25 

70.00 I7QP4 36.00 

70.00 I7TP4 36.50 

71.25 I9AP4 

48.50 I9AP4-A.... 59.00 

30.75 I9AP4-B.... 59.00 

31.50 - I9AP4-D.... 

23.50 20CP4 51.50 

26.00 - 20MP4 54.00 

39.50 2IAP4 55.00 

39.50 2IMP4 57.00 

600.00 902 -A# 

39.50 905-A* 

52.00 908-A* 

25.00 912 

630.00 913* 

• 914-A 

• 1850-A 

28.00 - 5527....... 

35.00 - 5820 

50.00 5826 

54.00 6198 



Schedule 
$ 72.50 

47.40 
55.00 



12.50 

65.25 

16.50 

155.00 

15.50 

93.50 

540.00 

49.90 

1200.00 

1300.00 

360.00 



Discontinued type, 
purpose only. 

>,«,*,*,*: See next 



Data sheet has been retained in book for reference 
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PRICES 

OF CATHODE^RAY TUBE TYPES 



This price list applies only In the united states of America and Is 

subject to change without notice. All prices are exclusive of all 

Federal, State and local excise, sales, and similar taxes. 

Schedule shows list prices for tube types priced for distribution 

through dealer and service channels. 

Schedule u shows list prices for tube types priced for distribution 

through other than dealer and service channels. 

Not recommended for new equipment design. 

For data see 9AP»/180»-P» and 12AP»/1803-P», respectively. 



INFORMATION ON PURCHASINO ABOVE TYPES 

information as to where RCA Cathode-Say Tube Types can be purchased 
may be obtained from our regional office nearest you or from tube Depart' 
sent. Radio Corporation of inerica, Harrison, I.J. 



APRIL 1.1953 tu^artment CATOOOE-^Y TUBE 

IAOIO COMOtATION OP AMIUCA. HAIIISON, NEW JIISIY W I LtO 



CLASSIFICATION CHART 

FOR TYPES IN 
CATHODE- RAY TUBE SECTION 



When choosing tube types, the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its companion List -TYPES NOT RECOMMENDED FOR 
NEW EQUIPMENT DESIGN- both of which appear in 
the General Section. 
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KINESCOPES (Cont'd) 


Enve- 
lope 


Focus- 
ing 
Method 


Deflec- 
tion 
Method 


Aluni- 
nized 
Screen 


Mini nun 

Screen Size 

Inches 


Max. 
Ultor 
Volts* 


TUBE 
TYPE 


Direct-Viewin 


9 








1 


Black & Whi 


te 










m 


M 


M 


No 


17 x 12-3/4 


18000 


20CP4 


HI 


M 


M 


No 


17 x 12-3/4 


18000 


20DP4-A/ 
20CP4-A 


m 


M 


M 


Yes 


17 x 12-3/4 


18000 


20DP4-C/ 
20CP4-D 


® 


E 


M 


No 


17 x 12-3/4 


16000 


20HP4-A/ 
20MP4 


HI 


E 


M 


Yes 


17 x 12-3/4 


16000 


20HP4-D 


HI 


M 


M 


Yes 


19- 1/8 x 15 


20000 


2IACP4-A 


HI 


E 


M 


Yes 


19-1/8 x 15 


18000 


2IALP4-A 


m 


E 


M 


Yes 


19-1/8 x 15 


20000 


2IALP4-B 


i] 


M 


M 


Yes 


19-1/8 x 15 


18000 


2IAMP4-A 





M 


M 


No 


18- 1/8 x 13-11/16 


18000 


2IAP4 


© 


E 


M 


Yes 


19-1/8 x 15 


18000 


2IATP4 


HI 


E 


M 


No 


19-1/8 x 15 


18000 


2IAVP4/ 
2IAJP4 


HI 


E 


M 


Yes 


19- 1/8 x 15 


18000 


2 | AVP4-A/ 
2IAUP4-A 


(U 


M 


M 


Yes 


19-1/8 x 15 


18000 


2IAWP4 


HI 


M 


M 


No 


19- 1/8 x 13-7/8 


18000 


2IEP4-A 


[1 


M 


M 


Yes 


19- 1/8 x 13-7/8 


18000 


2IEP4-B 


[1 


E 


M 


NO 


19-1/8 x 13-7/8 


18000 


2IFP4-A 


HI 


E 


M 


Yes 


19-1/8 x 13-7/8 


18000 


2IFP4-C 


Em! 


E 


M 


No 


18-1/8 x 13-11/16 


16000 


2IMP4 


m 


E 


M 


No 


19-1/8 X 14-3/16 


18000 


2IYP4 


HI 


E 


M 


Yes 


19- 1/8 x 14-3/16 


18000 


2IYP4-A 


HI 


M 


M 


No 


19- 1/8 x 14-3/16 


18000 


2IZP4-A 


SI 


M 


M 


Yes 


I9-I/8X 14-3/16 


18000 


2IZP4-B 


HI 


M 


M 


Yes 


2l-l/4x 16-3/4 


20000 


24CP4-A 


(U 


E 


M 


Yes 


21- 1/4 x 16-3/4 


20000 


24DP4-A 


HI 


E 


M 


Yes 


2l-l/4x 16-3/4 


20000 


24YP4 


13 


M 


M 


Yes 


23-7/ 16 x 18-1/8 


18000 


27MP4 

1 


CW'or 












© 1 E 


M 


Yes 


1 1-1/2x8-5/8 


20000 


I5GP22 


El 1 E 


M 


Yes 


19-1/ »6x 15-1/4 


25000 


2IAXP22 


Monitor 












© 


M 


M 


No 


6 Dia. 


10000 


70P4. 


© 


E 


M 


Yes 


6 Dia. 


12000 


7TP4 


© 


E 


M 


Yes 


9-1/8 Dia. 


14000 


I0SP4 ' 


[g1= Glass recta 


ngul ar. 


§)= Glass 


round. 


E = Elec 


t rostat ic. 


QT] = Metal recta 


ngular. 


© = Desig 


n-center val ues. 


M = Magn 


etic. 
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TUBE DIVISION 

IAOIO COIfOtATION Of AMCIICA, HAtRISON, NEW JERSEY 



CATH.-RAY TUBE 
CLASS. CHART 1 



CLASSIFICATION CHART 

FOR TYPES IN 
CATHODE-RAY TUBE SECTION 



When choosing tube types, the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its companion list -TYPES NOT RECOMMENDED FOR 
NEV EQUIPMENT DESIGN - both of which appear m 
the General Section. 



KINESCOPES (Cont'd) 


Enve- 


Focus- 


Deflec- 


Alumi- 




Minimum 


Max. 


TUBE 
TYPE 


ing 


tion 


nized 




Screen Size 


Ultor 


lope 


Method 


Method 


Screen 




Inches 


Volts© 


Projection 










© 


E 


M 




Yes 




4-1/4 Dia. B 


40000f 


5AZP4 




E 


M 




Yes 




4-1/4 Dia. # 


27000 


5TP4 


© 


E 


M 




Yes 




5 x 3-3/4* 


80000J 


7NP4 


© 


E 


M 




Yes 




5 x 3-3/4* 


80000f 


7W4 


View-Finder 










©IE I M 


1 Yes 




4-1/4 Dia. 


10000 1 5AYP4 


© | M | M 


1 No 




4-1/4 Dia. 


8000 1 5FP4-A 


Transcriber 










©IE | M 


I Yes 




4-1/4 Dia. 


27000 I 5WP 1 1 


CAMERA TUBES 


Major Use 


Focusing 


Defle 


Ct 


on 


Image Size 


TUBE 


Method 


Met 


ha 


i 


Inches 


TYPE 


Iconoscopes 










Fi Im Pickup 




E 


i 


A 




4-3/4 x 


5-9/16 


1850-A 


Industrial & 


















Laboratory 




E 


E 






1 .4 Diagonal 


5527 


Image Orth icons 










Outdoor ic Studio 


















Pickup 




M 


I 


A 




1.6 Diagonal 


5820 


Color Pickup 




M 


1* 


A 




1.6 Diagonal 


6474/ 1854 


Vidicons 










Industrial 1 


M 1 ^ 


A 


1 0.62 Di 


agonal 1 6198 


Fi Im Pickup 


m | ^ 


A 


| 0.62 Di 


agona 1 | 6326 


Quality circle diameter of faceplate 




When used with suitable reflec- 


t ive opt ical system, t 


he 5AZPU provi 


des an 8" x 6' p 


cture. 


Quality circle diameter of faceplate 




When used with suitable reflec- 


t ive opt ical system, 


the 5TPU provid 


es 


a 2u n x 18" p 


icture. 


4 Quality rectangle of 


faceplate. when used with su 


itable reflective 


optical system, the 7 


<Pu provides a 


20 


■ x 15' picture at a projection- 


throw di stance of 60 ' 










* Like footnote A excep 


t project ion- tl" 


ro 


w di stance i s 


80'. 


Design-center values 


2xcept as noted 


. 




f Absol ute val ue. 


© = Round gl ass. 


E = Elect rostat ic. 


M = Magnet ic. 
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TUKWV«ON ^^s" R CHART B 2 

«ADIO COIPOIATION OF AMEIUCA, HAKtlSON, NEW JE«EY L/LMOO. LnMK I Z 



CLASSIFICATION CHART 

FOR TYPES IN 
CATHODE-RAY TUBE SECTION 



OSCILLOGRAPH TUBES 


' 


Approx. 


Max. 


TUBE TYPES 




Bulb 
Dia. 
Inches 


Ultor 
Volts® 


Classified by Phosphor! 


PI 


r% 


P5 


P7 


Pll 


PI2 


PI4 


Electrostatic Focus and Deflection 


\ 


2 


600 


902-A 


- 


- 


_ 


- 


_ 


_ 


2 


1000 


2API-A 


- 


- 


- 


- 


_ 


_ 


2 


2500 


2BPI 


- 


- 


- 


2BPII 


- 


_ 


3 


1500 


3API-A 


- 


908-A 


- 


- 


- 


- 


3 


2000 


3BPI-A 


- 


- 


- 


- 


- 


- 


3 


2500 


3KPI 


3KP4 


- 


- 


3KPII 


- 


- 1 


3 


2500 


3KFI 


- 


- 


- 


- 


- 




3 


2500 


f* 3RPI 
\3RP l-A* 


3RP4 


- 


- 


- 


- 


- 


5 


2000 


5BPI-A 


- 


- 


- 


- 


- 


- 


5 


2500 


5UPI 


- 


- 


5UP7 


5UPII 


- 


- 


5 


15000 


912 


- 


- 


- 


- 


- 


- 


7 


4000 


7VPI 


- 


- 


- 


- 


- 


- 


9 


7000 914-A 


- 


- 


- 


- 


- 


- 


Post-Deflection Accelerator Types 




3 


4O00 # 


3JPf 


- 


- 


3JP7 


- 


- 


- 


5 


6000 # 


5ABPI 


5ABP4 


- 


5ABP7 


5ABPII 


- 


- 


5 


4O00 # 


5CPI-A 


- 


- 


5CP7-A 


5CPII-A 


5CPI2 


- 


Magnetic Focus and Deflection 




5 


8000 


- 


- 


- 


5FP7-A 


- 


- 


5FPI4 


7 


8000 


- 


- 


- 


7BP7-A 


- 


- 


- 


7 


8000 


- 


- 


- 


7MP7 


- 


- 


7MPI4 


10 


10000 


- 


- 


- 


I0KP7 


- 


- 


- 


12 


10000 


- 


- 


- 


f I2DP7-A 
P2DP7-EP 


- 


- 


- I 


16 


14000 


- 


- 


- 


I6ADP7 


- 


- 


- 


Electrostatic Focus, Magnetic Deflection 




7 | 8000 | 7CPI | - | - | 


" I - 1 " 


® Design-center values. 


1 


♦ See sheet FEATURES OF FLUORESCENT SCREENS. 




A Similar to 3RP1 except for flat faceplate. 




* Maximum post-ultor volts. 




" Similar to 12DP7-A except for Filterglass facepl 


ate. 




1 
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CAT! 


-I.-RAY 


TUBE 



TUKMVOON 

RADIO CORPORATION OF AMfRICA, HARRISON, NEW JERSCY 



CLASSIFICATION CHART 

FOR TYPES IN 
CATHODE-RAY TUBE SECTION 



When choosing tube types, the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its companion List -TYPES NOT RECOMMENDED FOR 
NEW EQUIPMENT DESIGN -both of which appear m 
the General Section. 



MISCELLANEOUS 



Approx. 
Bulb 
Dia. 
Inches 



Phosphor^ 



Maximum 
Ultor 
Volts* 



Focus- 
ing 
Method 



Deflec- 
tion 
Method 



TUBE 
TYPE 



Computer Storage Tube 

3 | Storage Surface | 2500 

Flying- Spot Cathode-Ray Tubes 

Black & White 



PI5 
PI6 



27000 
27000 



6571 



5WPI5 
5ZPI6 



Color 
5 | P24 

Mono scope 

5 | Resolution Chart | 1500 



27000 | E | M | 5AUP24 



2F2I 



▼ See sheet FEATURES OF FLUORESCEN 
Design-center values. 
= Electrostat ic. 
= Magnet ic. 
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TUBEWVBION ^I^HA^ 
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FEATURES OF FLUORESCENT SCREENS 



Fluorescent screens of the cathode-ray tubes covered in this 
Section are identified according to phosphor number, e.g., 
PI, P<*. P5, etc. 

Phosphor PI produces a brilliant spot having green fluores- 
cence and medium persistence. Types having this phosphor 
are particularly useful for general oscillographic appli- 
cations in which recurrent wave phenomena are to be observed 
v isua My. 

Phosphor P4 is a highly efficient screen having white fluo- 
rescence and medium persistence. Types having this phosphor 
are of particular interest for television picture tubes. 

Phosphor P5 produces a highly actinic spot having bluish 
fluorescence and very short persistence. Types having this 
phosphor are especially useful in photographic applications 
involving film moving at ^ery high speeds. 

Phosphor P7 is a long-persistence, cascade (two-layer) 
screen. During excitation by the electron beam, this phos- 
phor produces a bluish fluorescence of short persistence. 
After excitation, the screen exhibits a greenish-yellow 
phosphorescence which persists for several minutes. Types 
having this phosphor are particularly useful where either 
extremely low-speed recurrent phenomena or medium-speed non- 
recurrent phenomena are to be observed. 

Phosphor Pll produces a brilliant actinic spot of bluish 
fluorescence and has sufficiently short persistence to per- 
mit its use in all moving film photographic applications 
without blurring except in those where film moves at a high 
speed. Pll screens, because of their unusually high bright- 
ness characteristic, may also be used for visual observation 
of phenomena. 

Phosphor PI2 is a med i urn- I ong-pers i ste nee phosphor which ex- 
hibits both orange fluorescence and phosphorescence. Types 
ut i I i z i ng th-is phosphor are particularly useful for observing 
low- and medium-speed recurring phenomena. 

Phosphor PI4isa med i urn- I ong-pers i stence cascade (two-layer) 
screen. During excitation by the electron beam, this phos- 
phor exhibits purple fluorescence of short persistence. 
After excitation, it exhibits an orange phosphorescence 
which persists for a little over a minute. Types utilizing 
this phosphor are particularly useful for observing either 
low- and medium-speed non-recurring phenomena or high-speed 
recurring phenomena. 

Phosphor PI5 produces a spot of ^ery short persistence and 
having both blue-green and near-ultraviolet fluorescence. 
The persistence of the latter is even shorter than that of 
the blue-green f I uorescence, a feature which makes this phos- 
phor particularly suitable for the high-speed scanning re- 
quirements of a flying-spot signal generator. 



NOV. 5, 1954 jure divhon FLUOR. SCREEN 

IADIO COIPOtATION Of AMERICA, HAIIISON, NEW JHSEY FEATURES 



FEATURES OF FLUORESCENT SCREENS 

Phosphor PI6 produces a spot of extremely short persistence 
and has both violet and near-ultra violet fluorescence and 
phosphorescence. This phosphor is particularly useful for 
the high-speed scanning requirements of a flying-spot signal 
generator because it features a stable exponential decay 
characterist ic. 

Photphor P22 is the designation for three separate phosphors, 
used in combination in a color picture tube. The separate 
phosphors are blue, green, and red, respect i ve ly . The per- 
sistence of the group phosphorescence i s c lass i fi ed as medium. 

Phosphor P24 has a spectral-energy emission characteristic 
with peak in the blue-green region and with sufficient range 
to provide useable energy over the visible spectrum required 
for generating color signals from color transparencies. The 
persistence of the phosphor is extremely short. 



NOV. 5, 1954 jyjK ojvujoh FLUOR. SCREEN 
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AVERAGE CHARACTERISTICS OF PHOSPHOR N2 | 



M ill i-U-144 4. 1 I i i I I I I I I I I I I I I I I ! I I I I I I I I I I I 1 4- 



NOTE: THESE CURVES ARE GENERAL FOR CATHODE-RAY TYPES 

HAVING PHOSPHOR N2 |. APPLICATION OF THESE CURVES, f 
THEREFORE, DEPENDS ON THE MAXIMUM RATINGS OF £ 
SPECIFIC TYPES 
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HIGH-VOLTAGE ELECTRODE (ANODE N* 2) MICROAMP. PER SQ CM 
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RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC 



92C-60I0 



AVERAGE CHARACTERISTICS OF PHOSPHOR N* I 
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NOTE: THESE CURVES ARE GENERAL FOR CATHODE-RAY TYPES : 
HAVING PHOSPHOR N2|. APPLICATION OF THESE CURVES, 
THEREFORE, DEPENDS ON THE MAXIMUM RATINGS OF : 
SPECIFIC TYPES 




HIGH -VOLTAGE ELECTRODE (ANODE N*2) KILOVOLTS 



NOV. 23, 1938 
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RCA MANUFACTURING COMPANy. INC. 



92C-6009 



SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR PI 
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AVERAGE CHARACTERISTICS OF PHOSPHOR N°4 
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AVERAGE CHARACTERISTICS OF PHOSPHOR Na4 



JNI1II1III11II1I1II!1II11I11II1I1II111II11^II1J11II111I11I1III1III1»: 
gf note: these curves are general FOR CATHODE-RAY E: 

4g- TYPES HAVING PHOSPHOR N24. APPL ICATION jj : 
±g OF THESE CURVES, THEREFORE, DEPENDS ON THE t: 
g THE MAXIMUM RATINGS OF SPECIFIC TYPES. fc : 
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PERSISTENCE CHARACTERISTIC 
OF GROUP PHOSPHOR P22 



The persistence of the group phosphorescence is such that 
its brightness does not exceed 7 per cent of the peak 
value in 33 milliseconds after excitation is removed. 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR P24 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P24 
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CURVE IS ESSENTIALLY INDEPENDENT 
OF TUBE OPERATING VALUES 
SPOT: SHARPLY FOCUSED 
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TIME AFTER EXCITATION IS REMOVED - MICROSECONDS 
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REFERENCE -LINE GAUGE 
JETEC N* 110 



With Supplementary Information on Recommended Inside 

Contour of Yoke to Provide Proper Location of 

Yoke on Neck-Funnel Section. 




3.000 ± 0.015 DIA. 
1.542^ 0.003"DIA.| 



■ SEE 

0500 '± 0.005 R. — I YA *|QTE 

^iiiii 

REFERENCE^^^ V 

LINE GAUGE '/ '?-"} 



r 




Cs± 






0448" 0.650" 
r ±0.005" 



I 



6° TAPER 
WITHIN 
y INDICATED AREA 



2'A 



». I *oo" + 0.003.. 

•1 1.500 _ 0>000 " 



NOTE- INNER SURFACE OF YOKE MUST 
NOT EXTEND INTO SHADED REGION 
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REFERENCE-LINE GAUGE 

JETEC N& 116 



REFERENCE 

LINE 



- 3.812 ±.015 DIA.- 
-3.500"±.0I5"DIA.- 



3'/l6 



3.244 — 

l.542"±.003"WA. 



L ±.005 




45°±.5° 



.562" \ 

1.005* I 



-6° TAPER z\/~ 
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TUBE DEPARTMENT 

RADIO CORPORATION OP AMIRICA. HARRISON, NEW JERSEY 



CE-7896 



X-RAY PRECAUTIONS 

FOR CATHODE- RAY TUBES 



WARNING 

All types of cathode-ray tubes may be operated at voltages 
(where ratings permit) up to 16 kilovolts (absolute value) 
without personal injury on prolonged exposure at close 
range. 

Above 16 kilovolts, special shielding precautions for 
X-ray radiation may be necessary. 



TUBE DIVISION X-RAY 

RADIO CORPORATION Of AMERICA, HARBISON, NEW JERSEY PRECAUT I ONS 



DEFINITIONS 

OF CATHODE-RAY TUBE TERMS 



Ultor. The "ultor" in a cathode-ray tube is the element 
to which is applied the highest dc voltage for acceler- 
ating the electrons in the beam prior to its deflection. 

Post-Ultor. The "post-u I tor" i n a cathode- ray tube is the 
element to which is applied a dc voltage higher than the 
ultor voltage for accelerating the electrons in the beam 
after its deflection. 



2-56 DEFINITIONS 

TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



2API-A 
HIGH-VACUUM CATHODE-RAY TUBE 

Supersedes Type 2AP1 



General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ± 10% . . 

Current 0.6 

Direct I nterelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes. ... 8.0 

Cathode to All Other Electrodes 5.5 

DJi to DJ 2 0.6 

DJ3 to DJ4 1.1 



ac or dc volts 
.... amp 



u-uf 
M-M-f 
UM-f 

nnf 
u-uf 
Wif 

uu.f 

u.uf 

U-uf 

No.l 



DJi to All Other Electrodes 8.5 

DJ3 to All Other Electrodes 9.0- 

DJi to All Other Electrodes except DJ2 . 8.0 
DJ2 to All Other Electrodes except DJi . 4.6 
DJ3 to All Other Electrodes except DJ4 . 7.5 
DJ4 to All Other Electrodes except DJ3 . 6.0 
Phosphor (For Curves, see front of this Section) 

Fluorescence < Green 

Persistence Medium 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Overall Length 7-7/16" ± 3/16" 

Greatest Diameter of Bulb 2" ± 1/16" 

Minimum Useful Screen Diameter 1-3/4"' 

Mounting Position Any 

Base 'Sma'lf She if Magna i 11-Pin 

Basing Designation for BOTTOM VIEW HL 



Pin 1- Heater 
Pin 2- Cathode 
Pin 3- Deflecting 

Electrode DJI 
Pin 4- Anode No.l 
Pin 5- No Connection 
Pin 6- Deflecting 

Electrode DJ4 
Pin 7- Anode No. 2, 

Grid No. 2 




Pin 8-Deflecting 
Electrode 
DJ2 
Pin 9-Deflecting 
Electrode 
DJ3 
Pin 10- Grid No.l 
Pi nil- Heater 



DJ t and DJ 2 are nearer the screen 
DJg and DJ4 are nearer the base 

With DJ 1 positive with respect to DJ 2 , the spot is de- 
flected toward pin 4. With DJ 3 positive with respect to 
DJ 4 , the spot is deflected toward pin I. 

The angle between the trace produced by DJ 3 and DJ 4 and 
its intersection with the plane through the tube axis and 
pin I does not exceed 10°. 

The angle between the trace produced by DJ 3 and DJ 4 and 
the trace produced by DJ | and DJ 2 is 90° ± 4°. 
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RCA VIGOR DIVISION 

IADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 1 



2API-A 
HIGH-VACUUM CATHODE-RAY TUBE 



(continued from preceding page) 

Maximum Ratings, Absolute Values: 

AN0DE-No.2&GRID-No.2 VOLTAGE 1100 max. volts 

ANODE-No.l VOLTAGE 550 max. volts 

GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative Value . 125 max. volts 

Positive Value '. max. volts 

PEAK VOLTAGE BETWEEN ANODE No. 2 AND 

ANY DEFLECTING ELECTRODE 660 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 10 max. volts 

Typical Operation: 

Anode-No. 2 & Gr i d-No. 2 Voltage* . . 500 1000 . . . .volts 
Anode-No. 1 Voltage for Focus 
at 75* of Grid-No.l Volt- 
age for Cutoff # . . 125 250 ... . volts 
Grid-No.l Volt, for Visual Cutoff* -30 -60 ... . volts 
Max. Anode-No. 1 Current Range 4 . Between -50 and +10 . . uamp 
Deflection Sensitivity: 

DJl and DJ2. 0.220 0.110 . . . mm/v dc 

DJ3 and DJ4 0.260 0.130 . . . mm/v dc 

Deflection Factor:** 

DJi and DJ2 115 230 .. v dc/in. 

DJ3 and DJ4 98 196 .. v dc/in. 

* Brilliance and definition decrease with decreasing anode-No. 2 voltage. 
In general, anode-No. 2 voltage should not be less than 500 volts. 

• Individual tubes may require between +20* and -45 S of the values shown 
with grid-No. 1 voltages between zero and cutoff. 

i Visual extinction of stationary focused spot. Supply should be adjust- 
able to i 50* of these values. ' 

A See curve for average values. 

Individual tubes may vary from these values by ± 20*. 

Spot Position: 

The undeflected focused spot will fall within a 10-mm squar 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ | and DJ2- Suit- 
able test conditions are: anode-No. 2 voltage, 1000 volts 
anode-No. I voltage, adjusted for focus; deflect I ng-el ect rode 
resistors, I megohm each, connected to anode No. 2; the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No. I voltage should be near cutoff before applica- 
tion of anode voltages. 

Maximum Circuit Values: 

Grid-No. 1-Circu it Resistance 1.5 max. megohms 

Impedance of Any Def lecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max. megohm 
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2API-A 
HIGH-VACUUM CATHODE-RAY TUBE 



(continued from preceding page) 

Resistance in Any Deflecting- 

Electrode Circuit 44 5.0 max, megohms 

It is recommended that all deflect i ng-elect rode-c i rcui t res i stances be 
approximately equal. 



TYPICAL OSCILLOGRAPH CIRCUIT 

1 

Rio" 



Q 



55 V. 
DC 



C| 



IOOOV. 
DC 



HIGH- 
VOLTAGE 

AC 
SUPPLY 



105 V. 
DC 




DJ 2 



DJ3 






JH? 



DJ 4 



VOLTAGE 

INPUT 

TO 

DEFLECTING 

ELECTRODES 



92CS-6582 



Cl: 0.1 uf 
C2: 1.0 (if 
C3 CU C5 C6: 0.05-uf Blocking 

Capac itor * 
Rl R2: 0.5 Megohm 
R3 : 3.0 Megohms 



R4: l.o-Megohm Potentiometer 

R5: 0.5 Megohm 

R6: 0. 5-Megohm potentiometer 

R7 R8: Dual 5-Megohm Potentiometer 

R9 R10: Dual 5-Megohm Potentiometer 

Rll R12 R13 Riu: 2 Megohms 



When cathode is grounded, capacitors should have high voltage rating; 
when anode No. 2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir- 
ect to amplifier output. in this service, it is preferable usually 
to remove deflect i ng-elect rode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No. 2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No. 2 
and the deflecting electrodes. 

The license extended to the purchaser of tubes appears in the License Notice 

accompanying them. information contained herein is furnished without assuming 

any obi igat ions. 
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2API-A 
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AVERAGE CHARACTERISTICS 
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2BPI 
OSCILLOGRAPH TUBE 




ELECTROSTATIC FOCUS 



ELECTROSTATIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx. ) 

Grid No.l to All Other Electrodes. . . . 

DJ 1 to DJ 2 

DJ 3 to DJ 4 

DJ^ to All Other Electrodes 

DJ 2 to All Other Electrodes 

DJo to All Other Electrodes 

DJ4 to All Other Electrodes 

Phosphor (For Curves, see front of this Section 

Fluorescence Green 

Persistence Medium 

Focusing Method Electrostatic 

Deflection Method El ectrostat i< 

Overall Length 7-5/8" + 3/16 

Greatest Diameter of Eulb 2" + 1/16 

Minimum Useful Screen Diameter 1-3/4 

Mounting Position Any 

Base Small-Shell Duodecal 12-Pin 

Basing Designation for BOTTOM VIEW 12E 



8 • • 


/Jfif 


2 . . 


///zf 


2 . . 


w*t~ 


11 . . 


wrf 


8 - . 


W^ 


7 . . 


wrf 


8 . . 


wf 


n) . . . 


No.l 



Pin 1- Heater 
Pin 2-Grid No.l 
Pin 3 - Cathode 
Pin 4 - Anode No. 1 
Pin 5- Internal 

Connect ion- 
Do Not Use 
Pin 6- Deflecting 
Electrode 
DJ q 
Pin 7-Deflecting 
El ect rode 
DJ 4 




- Anode No. 2, 

Grid No. 2 

Pin 9 - Deflecting 

Electrode 

DJ 2 

Pin 10- Deflecting 
Electrode 

Pin 11- Internal 

Connection- 
Do Not Use 

Pin 12 -Heater 



A/, and DJ ' are nearer the screen 



With DJi positive with resoect to DJ2, the spot is deflected 
toward pin 4. With DJ3 Dositive with resoect to Dj4, the 
spot is deflected toward Din 1. 

The plane through the tube axis and Din \ ! o.4 may vary from 
the trace produced by DJi and DJ2 by an angular tolerance 
(measured about the tube axis) of 10°. 

The angle between DJi - DJ2 trace and DJ3 - DJ4 trace is 
90O + 30. 

•*- Indicates a change. 
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DATA 




2BPI 
OSCILLOGRAPH TUBE 



Maximum Ratings, Design- Center Values: 

AN0DE-No.2 # VOLTAGE 2500 max. volts 

ANODE-No.l VOLTAGE 1000 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 200 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No. 2 AND 

ANY DEFLECTING ELECTRODE. . 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 

Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any anode-No, 2 voltage (E^^) between 500* and 2500 volts 

Anode-No. 1 Voltage ... 15% to 28% of Eb2 volts 

Max. Grid-No. 1 Voltage 

for Visual Cutoff. . 6.75% of Eb2 volts 

Max. Anode-No. 1 

Current Range. . -15 to +10 . . microamperes 
Deflection Factors: 

DJi & DJ 2 115 to 155 v dc/in./kv of Eb2 

DU3 & DJ4 74 to 10C v dc/in./kv of Eb2 

Spot Position o 

Examples of Use of Design Ranges: 

For anode-No. 2 voltage of 1000 2000 volts 

Anode-No. 1 Vol tage . . 150-280 300-560 .... volts 
Max. Grid-No. 1 Voltage 

for Visual Cutoff. -67.5 -135 .... volts 

Deflection Factors: 

DJi & DJ 2 115-155 230-310 volts dc/in. 

DJ3 & DJ4 74-100 148-200 volts dc/in. 

Maximum Circuit Values: 

Grid-No. 1-Circu it Resistance 1.5 max. megohms 

Resistance in Any Deflect ing- 

Electrode Circuit©. . . 5.0 max. megohms 

Brilliance and definition decrease with decreasing anode-No. 2 vol tage. 
A value as low as 500 volts is recommended only for low-velocity de- 
flection and low room-light levels. 

It Is recommended that the deflecti ng-el ectrode-cl rcui t resistances 
be approximately equal. 

Anode No. 2 and grid No. 2 whl ch are connected together within tube, are 
referred to herein as anode No. 2. The product of anode-No. 2 voltage 
and average anode-No. 2 current should be limited to 6 watts. 
The center of the undeflected, focused spot will fall "J**)"* circle 
having a 5.0-mm radius concentric with the center of the tube face f 



►Indicates a change. 
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TYPICAL OSCILLOGRAPH CIRCUIT 




VOLTAGE 

INPUT 

TO 

DEFLECTING 

ELECTROOES 



92CH-6777RI 



Cl: 0.2 nf 
C2: 1.0 fif 

C3 C4 C5 C6: 0.05-jxf Blocking 
Capac i tors* 
Rl R2: 2.5 Megohms. 0.5 Watt 
R3 : 2.5 Megohms, 1 Watt 



R4: 1.0-Megohm Potentiometer 

R5: 0.5 Megohm, 0.5 Watt 

R6: 0.35 Megohm, 0.5 Watt 

R7 R8: Dual 5-Megohm potentiometer 

R9 R10: Dual 5-Megohm Potentiometer 

Rll R12 R13 RlU: 2 Megohms, 0.5 watt 



When cathode is grounded, capacitors should have high voltage rating; 
when anode No. 2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir- 
ect to amplifier output. in this service, it is preferable usually 
to remove deflect i ng-elect rode resistors to minimize loading effect 
on amplifier. in order to minimize spot defocusing, it is essential 
that anode No. 2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No. 2 
and the deflecting electrodes. 



Devices and arrangements sttown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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MAX. AN0DE-N2 2 Cuhkln i 
FOR ANY TUBE AT ZERO 
GRID-N2 1 VOLTAGE — -— ^^ 
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1000 1500 2000 

ANODE- NS 2 VOLTS 



AUGUST 14,1950 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CM-6748RI 



2BPI 
AVERAGE CHARACTERISTICS 



: Ef =6.3 VOLTS 

: ANODE -N2 2 VOLTS - 1000 














- ANODE- N2 1 VOLTS ADJUSTED FOR FOCwo 1 1 1 1 1|| |||J1J1L 
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GRID-N2 I VOLTS 



AUGUST 14, 1950 TUBE DEPARTMENT 

IA0IO COKPOIATION OF AMHICA, HAHISON. NEW JEISEV 



92CM-6747RI 



2BPII 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 




The 2BP11 is the same as the 2BP1 except that it has 
a phosphor of the short-persistence, blue-fluorescence 
type designated Pll. The blue radiation of the Pll 
screen is highly actinic and has sufficiently short 
persistence to permit use of the 2BP11 in all moving 
film photographic applications without blurring except 
in those where film moves at a high speed. The 2BP11 
is also quite satisfactory for visual observation of 
phenomena because its phosphor has unusually high bright- 
ness for a blue screen. 

In general, operation of the 2BP11 at an anode-No. 2 
voltage less than 1000 volts is not recommended. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 

and the PERSISTENCE CHARACTERISTIC of 

the Pll Phosphor are shown at the 

front of this Section 



SEPT. 1, 1950 TUBE DEPARTMENT DATA 

IAOIO COtPOtATION OF AMEIICA, HAM HON, NIW JHSEV 



2F2I 
MONOSCOPE 

INCH MAGNETIC-DEFLECTION TYPE 
Supersedes Type i8gg 




General : 

Heater, for Uni potential Cathode: 

Voltage 6.3ilt& ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No. 1 to All Other Electrodes 7 .... uuf 

Pattern Electrode to Grid No. 4 5 .... uu.f 

Pattern: 

Type See illustration on next page 

Dimensions (Approx.) 2-5/16" x 3-1/16" 

Calibration Up to 500 lines 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Maximum Solid Deflection Angle 40° 

Overall Length 12-7/16" + 1/4" - 7/16" 

Greatest Diameter of Bulb 5-1/16" max. 

Caps (Two) Recessed Small Ball 

Mounting Position Any 

Base Long-Shell Medium 6-Pin 

Basing Designation for BOTTOM VIEW 6BV 



Pin 
Pin 
Pin 
Pin 
Pin 



1- Heater 
2-Grid No. 
3-Grid No. 
4 -Grid No. 
5 -Cathode 




Pin 6 -Heater 
End Cap -Pattern 

Electrode 
Side Cap-Grid No. 4 



Maximum Ratings, Design-Center Values'. 

PATTERN-ELECTRODE VOLTAGE 

GRID-No.4 (COLLECTOR) VOLTAGE 

GR ID-No. 3 (FOCUSING ELECTRODE) VOLTAGE . 
GRID-No.2 (ACCELERATING ELECTRODE) VOLT. 
GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative Bias Value 

Positive Bias Value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 

Heater positive with respect to cathode 
Typical Operation: t 

Pattern-Electrode Voltage 

Grid-No. 4 Voltage. . „ 

Grid-No. 3 Voltage for Focus at 

0.5 uamp Grid-No. 4 Current 4 

Grid-No. 2 Voltage 

Grid-No. 1 Voltage for 

Visual Cutoff on Monitor* 
internal Resistance between 

Grid No. 4 and Pattern Electrode 
Grid-No. 4 Current 

?, A ,#". See next page. 



1500 


max. 


volts 


1500 
600 
1600 


max. 
max. 
max. 


volts 
volts 
volts 


125 



max. 
max. 


volts 
volts 


125 
125 


max. 
max. 


volts 
volts 


1000 
1050 


. . . 


volts 
volts 


300 
1000 


approx. 


volts 
volts 



-50 approx. volts 

Greater than 1 meg. 
0.5 ... uamp 



JUNE 20, 1946 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 




2F2I 
MONOSCOPE 



0.5 approx. u.amp 
500 .. . lines 



1.5 max. megohms 



Pattern-Electrode Signal Current 

(Peak-to-Peak) 
Resolution Capability** 

Maximum Circuit Value: 

Grid-No. 1-Circu it Resistance 

Individual tubes may require between + 20* and - 20* of these values. 

Deflect iofl must be maintained at all times. When scanned area does not 
cover entire pattern, the beam current should be reduced accordingly 
and time of operation limited to prevent damaging the pattern. 

# Supply should be adjustable between + 40% and - BOS of this value. 

With full scanning. 



PATTERN 




«2C5-eee5 



JUNE 20, 1946 



TUBE DIVISION 

IAOIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 



2F2I 
MONOSCOPE 




SEE 
NOTE 1 



- 5 !/,ftMAX 



PATTERN ELECTRODE 

RECESSED SMALL 

BALL CAP 




30°± 10° 



BOTTOM VIEW 



92CM-6653 



NOTE 1: LINE AA f IS PERPENDICULAR TO THE AXIS OF THE TUBE AND INTERSECTS 

THE FACE CONTOUR l/2 n FROM THE AXIS OF THE TUBE. 
NOTE 2: DEFLECTION ANGLE BETWEEN DIAGONALLY OPPOSITE CORNERS OF PATTERN. 
NOTE 3: REFERENCE LINE IS DETERMINED BY POSITION WHERE GAUGE 1.138" ± 

.003 I.D. AND 2" LONG WILL REST ON BULB CONE. 
NOTE 1: 1 OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANYDIRECTION FROM THE 

PERPENDICULAR ERECTED AT THE CENTER OF THE BOTTOM OF THE BASE. 
NOTE 5: MINOR AXIS OF PATTERN ELECTRODE MAY VARY FROM PLANE CC f THROUGH 

PIN 2 AND TUBE AXIS BY 10°. TOP EDGE OF PATTERN IS ON SAME SIDE OF 

TUBE AS PIN 5. 

NOTE 6: BB' INDICATES PLANE THROUGH TUBE AXIS AND GRID-No.l TERMINAL. 



JUNE 20, 1946 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



CE-6653 



2P23 
IMAGE ORTHICON 

MAGNETIC FOCUS— MAGNETIC DEFLECTION 






DATA 




General : 






Heater, for Uni potential Cathode: 




Voltage 


6.3 
0.6 


t io% . . . ac or dc volts 
amp 


Current 


Direct 1 nterelectrode Capac i 


tance 




Anode to All Other Electrodes 


'20 fifif 


Photocathode Spectral Respon 
Image Size (4 x 3 aspect rat 
Focusing Method 


se . 


See Curve 


io). 


1.6" Diagonal 




Magnetic 


Deflection Method 




Magnetic 


Overal 1 Length 




15-1/4" ± 1/4" 


Greatest Diameter of Bulb. . 




3" ± 1/16" 


Minimum Deflect ing-Coil Inside Diameter 2-1/8" 


Deflect ing-Coi 1 Length . . . 




5" 


Focus ing-Coi 1 Length .... 




10" 


Alignment-Coil Length. . . . 




15/16" 


Photocathode Distance Inside 


End 


of Focusing Coil. . . . 1/2" 


Operating Position 


Any except with diheptal base 




up 


and tube axis at angle of 




less than 20° from the vertical 


End Base 




Small-Shell Diheptal 14-Pin 
BOTTOM VIEW 






Pin 1- Heater 




DIRECTION OF LIGHT: 


Pin 2- Grid No. 4 




PERPENDICULAR TO 


Pin 3-Grid No. 3 




LARGE END OF TUBE 


Pin 4- Internal Connec- 




(D*-— ~- -^-^D 


tion — Do Not Use 




^ ^^^v 


Pin 5- Dynode No. 2 




w r\ (t) (S) f-S\\ 


Pin 6- Dynode No. 4 




1/ T^^tSs' \ 


Pin 7- Anode 




<2f (2/^/^ — j2§L- \d 


Pin 8 -Dynode No. 5 




1 (3j** ""^vKrTpJN j 


Pin 9- Dynode No. 3 




1 TA^Gg^lrT LZ I 


Pin 10- Dynode No.l, 




\ ^5r^f>2s^ / 


Grid No. 2 




\ (S^^^sv^y^vZ 


Pin 11- Internal Connec- 




c^^^ ClJJ^X }® 


tion — Do Not Use 




^^^__ —^^s 


Pin 12-Grid No.l 




T795r^-OT IN 
V^h- ANNULAR 


Pin 13- Cathode 




\/ SOCKET 


Pin 14- Heater 




WHITE INDEX LINE 
ON FACE 


Shoulder Base 




. . . . Jumbo Annular 7— Pin 


Pin 1-Grid No. 6 




Pin 5-Grid No. 5 


Pin 2 -Photocathode 




Pin 6 -Target 


Pin 3- Internal Connec- 




Pin 7- Internal Connec- 


tion — Do Not Use 




tion — Do Not Use 


Pin 4- Internal Connec- 






tion — Do Not Use 






<- Indicates a change. 







MAR. 15, 1948 



TUBE DEPARTMENT 

IAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 1 



2P23 
IMAGE ORTHICON 



Maximum Ratings, Absolute Values: 

PHOTOCATHODE VOLTAGE 

PHOTOCATHODE ILLUMINATION 

OPERATING TEMPERATURE OF ANY PART OF BULB. 
OPERATING TEMPERATURE OF BULB AT 

LARGE END OF TUBE (Target Section) . . . 
TEMPERATURE DIFFERENCE BETWEEN TARGET 

SECTION AND ANY PART OF BULB HOTTER 

THAN TARGET SECTION 

GRID-No.6 VOLTAGE 

TARGET VOLTAGE: 

Positive value 

Negative value 

GRI[>-No.5 VOLTAGE . 

GRID-No.4 VOLTAGE 

GRIO-N0.3 VOLTAGE 

GRID-No.2 & DYNODE-No.l VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 

Heater positive with respect to cathode 

ANODE-SUPPLY VOLTAGE* 

VOLTAGE PER MULTIPLIER STAGE 



-550 max. volts 
50 max. ft-c 
65 max. °C 



35 mi n. 



Typical Operation: 

Photocathode Voltage (Image Focus) . . 
Grid-No. 6 Voltage (Accelerator) — 

80% of photocathode voltage* .... 

Target Voltage* 

Grid-No. 5 Voltage (Dece1erator) ## . . 
Grid-No. 4 Voltage (Beam Focus) .... 

Grid-No. 3 Voltage* 

Grid-No. 2 A Dynode-No.l Voltage. . . . 
Grid-No. 1 Voltage (For Picture Cutoff) 

Dynode-No.2 Voltage 

Dynode-No.3 Voltage 

Dynode-No.4 Voltage 

Dynode-No.5 Voltage 

Anode Voltage 

Anode Current ','.'. 

Target Temperature Range ....!!! 
Ratio of Peak-to-Peak Highlight 

Video-Signal Current to 

RMS Noise Current (Approx.). . . . 
Minimum Peak- to- Peak Blanking Voltage 
Field Strength at Center of * 

Focusing Coil 

. 1 . ,& See next page, 
►indicates a change. 



°c 



5 max. 


°C 


-550 max. 


volts 


50 max. 


volts 


50 max. 


volts 


150 max. 


volts 


300 max. 


volts 


400 m ax. 


volts 


350 max. 


volts 


125 max. 


volts 


max. 


volts 


125 max. 


volts 


10 max. 


volts 


1650 max. 


volts 


350 max. 


volts 



-300 to -500 volts 



240 to -400 


volts 





volts 


to 100 


volts 


160 to 240 


volts 


225 to 330 


volts 


300 


volts 


-15 to -85 


volts 


600 


volts 


880 


volts 


1160 


volts 


1450 


volts 


1500 


volts 


50 


/uamp 


35 to 60 


°C 


35 




10 


volts 


75 gausses 



MAR. 15, 1948 



TUBE DEPARTMENT 

IAOIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 1 



2P23 
IMAGE ORTHICON 




75 



625 
290 



ma 
ma 



to 30 



Focusing-Coil Current (Approx.) for 

coil 1 isted below) . . . . 
Deflect ing-Coil Current (Approx. for 
assembly listed below): 

Horizontal (Peak to Peak) 

Vertical (Peak to Peak) 

Alignment-Coil Current (Approx. for 

coi 1 1 isted below) . . . . 

Components: 

Deflect ing-Coi 1 Assembly (Includes 
Keyed Jumbo Annular 7-Pin Socket). . 

Focusing-Coil Assembly 

Alignment-Coil Assembly 

Hor. Deflection Output Transformer . . 
Ver. Deflection Output Transformer . . 



Ratio of dynode voltages is shown under Typical Operation. 
For best operation, this voltage should be adjustable within ± 251 of 
indicated value. For simplified equipment, this voltage can be fixed. 
Adjustable within ± 3 volts of indicated value, with blanking voltage 



RCA Type No. 


201D75 


RCA Type No. 


202D75 


RCA Type No. 


204D75 


RCA Type No. 


204T1 


RCA Type No. 


204T2 



Adiu 
off. 



Taps at 0, 30, 60, and 90 volts are recommended. Set at voltage giving 
most uniform resolution and signal output over entire picture area. 

# Adjust to give the most uniformly shaded picture near maximum signal. 

OPERATING NOTES 

After the 2P23 has been Inserted In Its sockets and the 
voltages applied, allow it to warm up for 1/2 to 1 hour with 
the camera lens Iris closed. Then, proceed with normal oper- 
ating adjustments. 

When the equipment design or operating conditions are such 
that the maximum temperature rating or maximum temperature 
difference will be exceeded, provision should be made to di- 
rect a blast of cooling air from the dlheptal-base end of the 
tube along the entire length of the bulb surface, I.e., through 
the space between the bulb surface and the surrounding de- 
flecting coll and Its extension. For this purpose, a small 
blower Is satisfactory, but It should run at low speed to pre- 
vent vibration of the 2P23 and the associated amplifier equip- 
ment, unless vibration is prevented, distortion of the picture 
may occur. To Keep the operating temperature of the large end 
of the tube from falling below 46°C, some form of controlled 
heating should be employed, ordinarily, adequate heat will be 
supplied by the focusing coil, deflection colls, and associated 
amplifier tubes so that the temperature can be controlled by 
the amount of cooling air directed along the bulb surface. 

Resolution of better than 400 lines at the center of the 
picture can be produced by the 2P23 when the highlight Illumi- 
nation is above the Knee of the typical signal-output curve 
for this type. To utilize such resolution capability in the 
horizontal direction with the standard scanning rate of 626 
lines, It is necessary to use a video amplifier having a band- 
width of at least 5.6 megacycles. The maximum resolution ob- 
tainable is limited by the mesh-screen portion of the target. 

■«- indicates a change. 



MAR. 15, 1948 



TUBE DEPARTMENT 

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 



DATA 2 




2P23 
IMAGE ORTHICON 



l-*"*V-1 



DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 



150" 
MAX. 






VI V V-WS 



1 t t 



"i.425" 
±.025" 



.040 

±.002" 

OIA. 

*— JUMBO 

ANNULAR 
7-PIN BASE 



CROSS-HATCHED 
AREA IS FLAT 



1.315 R.MIN. 
I.I85"R.MAX. 




15 Ifc 

A" 



*^e 



SMALL SHELL 

DIHEPTAL 
14-PIN BASE 

V 



— 2.800 ±.015- 




38.5 B ±I 
ENLARGED BOTTOM VIEW 



SEE NOTE 2 "'2 M,N - 

NOTE I: MEASURED AT DISTANCE OF 1/32" 
BELOW BOTTOM OF ANNULAR BASE. 

MOTE 2: DOTTED AREA IS FLAT OR EX- 
TENDS TOWARD DIHEPTAL-BASE END OF 
TUBE BY 0.060' MAX. 

ANNULAR BASE GAUGE 

ANGULAR VARIATIONS BETWEEN PINS AS 
WELL ASECCENTRICITY OF NECK CYLINDER 
WITH RESPECT TO PHOTOCATHODE CYLINOER 
ARE HELD TO TOLERANCES SUCH THAT PI NS 
AND NECK CYLINDER WILL FIT FLAT-PLATE 
GAUGE WITH: 

a. SEVEN HOLES HAVING DIAMETER OF 
0.065" t 0.001" AND DEPTH OF 
0.265" ± 0.001". HOLES ARE EN- 
LARGED BY »5° TAPER TO DEPTH OF 
0.0*7" AND ARE SPACED AT ANGLES 
OF 5l°26* * 5'ONCIRCLE DIAMETER 
OF 2.500" ± 0.001". 

b. SIX STOPS HAVING HEIGHT OF 0.187" 
± 0.001", CENTEREO BETWEEN PIN 
HOLES, TO BEAR AGAINST FLAT AREAS 
OF BASE. 

C. RIM EXTENDING OUT A MINIMUM OF 
1/8" FROM 2-13/16" DIAMETER AND 
HAVING HEIGHT OF 0.126* ± 0.001". 

d. NECK-CYLINDER CLEARANCE HOLE HAV- 
ING DIAMETER OF 2.200" ± 0.001". 

92CM-6685 



AUG. 15, 1946 



TUBE DEPARTMENT 

IAOIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 



CE-6685 



2P23 
CHARACTERISTIC CURVES 














TYPICAL SIGNAL OUTPUT 
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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE-FOOT-CANDLES 

92CM-6693TIV 



SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
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MAR. 15, 1948 



TUBE DEPARTMENT CE-6693T I V-6924T 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



3API-A 
OSCILLOGRAPH TUBE 




GENERAL DATA 

except for those on the phosphor as indicated below,,^ 
MAXIMUM RATINGS, TYPICAL OPERATION, (Wj^>\/ / 

AVERAGE CHARACTERISTICS CURVES ^-O^V 
(Anode-No. 2 & Grid-No. 2 Microamper 

for the 3API- 
are the same as those for 

Phosphor (For Curve^, see front of 
Fl uorescence. 
Persistence 




JUNE 20, 1946 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 



3BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE 

Supersedes Type 3BP1 




General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ± 10% .... ac or dc volts 

Current 0.6 amp. 

Direct Interelectrode Capacitances (Approx. ): 
Grid No.l to All Other Electrodes. ... 8.5 . . uu f 

Cathode to All Other Electrodes 8.0 . u.uf 

DJi to DJ2 2.0 . . uuf 

DJ3 to DJ4 2.0 . . nnf 

DJi to All Other Electrodes 8.0 . . u.u.f 

DJ3 to All Other Electrodes 6.0 . . u.u,f 

DJi to All Other Electrodes except DJ2 . 6.0 . . u.u.f 
DJ2 to All Other Electrodes except DJi . 5.0 . . u.u.f 
DJ3 to All Other Electrodes except DJ4 . 4.0 . . u-u-f 
DJ4 to All Other Electrodes except DJ3 . 6.0 . . uuf 
Phosphor (For Curves, see front of this Section) ... No.l 

Fluorescence Green 

Persistence Medium 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Overall Length 10" ± 1/4" 

Greatest Diameter of Bulb 3" ± 1/16" 

Minimum Useful Screen Diameter 2-3/4" 

Mounting Position Any 

Base Medium Shell Diheptal 12-Pin 

Basing Designation for BOTTOM VIEW 14G 



Pin 1- Heater 
Pin 2 -Cathode 
Pin 3- Grid No..l 
Pin 4- Internal Con. 

Do Not Use 
Pin 5- Anode No.l 
Pin 7- Deflecting 

Electrode DJ3 
Pin 8- Deflecting 

Electrode DJ4 




Pin 9- Anode No. 2, 
Grid No.2 

Pin 10- Deflecting 
Electrode 
DJ2 

Pin 11- Deflecting 
Electrode 
DJi 

Pin 12- No Conn. 

Pin 14 -Heater 



DJ 2 and DJ 2 are nearer the screen 
DJ 3 and DJ are nearer the base 

With DJ 1 positive with respect to DJ 2 , the spot is de- 
flected toward pin 5. With DJ 3 positive with respect to 
DJ 4 the spot is deflected toward pin 2. 

The angle between the trace produced by DJ 1 and DJo and 
its intersection with the plane through the tube axis and 
pin 5 does not exceed 10°. 

The angle between the trace produced by DJ3 and DJ 4 and 
the trace produced by DJ ( and DJ 2 is 90° ± 3°. 

Maximum Ratings, Abo Lute Values: 

ANODE-No.2 & GR ID-No. 2 VOLTAGE 2200 max. 



ANODE-No.l VOLTAGE . 



1100 



volts 
volts 



JULY 1, 1945 



RCA VICTOR DIVISION 

RADIO CORPORATION 0> AMEBIC*. HARRISON. NEW JERSEY 



DATA 1 




3BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE 



200 max. 


volts 


max. 


volts 


550 max. 


volts 


125 • max. 


volts 


10 max. 


volts 



(continued from preceding page) 

GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative Value 

Positive Value 

PEAK VOLTAGE BETWEEN ANODE No. 2 AND 

ANY DEFLECTING ELECTRODE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 

Typical Operation: 

Anode-No. 2 & Grid-No. 2 Voltage - . 1500 2000 

Anode No.l Voltage for Focus 
at 75% of Grid-No.l Volt- 
age for Cutoff # . 430 575 

Grid-No.l Volt, for Visual Cutoff* -45 -60 

Max. Anode-No. 1 Current Range 4 Between -50 and +10 

Deflection Sensitivity: 

DJi and DJ2 0.169 

DJ3 and DJ4 0.229 

Deflection Factor:** 

DJi and DJ2 150 

DJ3 and DJ4 Ill 



0.127 
0.172 



200 
148 



. volts 



. volts 
. volts 

u,amp. 

mm/v dC' 
mm/v dc 

f dc/in. 
/ dc/in. 



Brilliance and definition decrease with decreasing anode-No. 2 voltage. 
In general, anode-No. 2 voltage should not be less than 1500 volts. 

* Individual tubes may require between +20*and-30* of the values shown 
with grid-No. 1 voltages between zero and cutoff. 

I Visual extinction of stationary focused spot. Supply should be adjust- 
able to ± 50$ of these values. 

A See curve for average values. 

Individual tubes may vary from these values by ± 201. 

Spot Position: 

The undeflected focused spot will fall within a 1 5-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ | and DJ2* Suit- 
able test conditions are: anode-No. 2 voltage, 1500 volts; 
anode-No. I voltage, adjusted for focus; def I ect i ng-el ect rode 
resistors, I megohm each, connected to anode No. 2; the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No. I voltage should be near cutoff before app I i ca- 
tion of anode voltages. 

Maximum Circuit Values: 

Grid-No. 1-Circu it Resistance 1.5 max. megohms 

Impedance of Any Def lecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max. megohm 
Resistance in Any Oef lecting- 
Electrode Circuit 44 5.0 max. megohms 

AA It is recommended that all def lect ing-electrode-ci rcui t resistances 
be approximately equal. 
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3BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE 




TYPICAL OSCILLOGRAPH CIRCUIT 



100 V. 



C| 



2000 V. 
DC 



HIGH- 
VOLTAGE 

AC 
SUPPLY 



105 V. 
DC 




VOLTAGE 

INPUT 

TO 

® DEFLECTING 

ELECTRODES 



Cl: 0.1 u.f 
C2: 1.0 u.f 
C3 C4 C5 C6: 0.05-uf Blocking 

Capacitors* 
Rl R2: 2 Megohms 
R3: 5.5 Megohms 



R«: 2-Megohm Potentiometer 

R5: 1.5 Megohms 

R6: 0. 5-Megohm potentiometer 

R7 R8: Dual 5-Megohm Potentiometer 

R9 RIO: Dual 5-Megohm Potentiometer 

RU R12 R13 Rlu: 2 Megohms 



When cathode is grounded, capacitors should have high voltage rating; 
when anode No. 2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir- 
ect to amplifier output. In this service, it is preferable usually 
to remove deflect i ng-elect rode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No. 2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No. 2 
and the deflecting electrodes. 



The license extended to the purchaser of tubes appears in the License Notice 

accompanying them. | nformat ion contained herein is furnished without assuming 

any obi igat ions. 
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3JP7 
OSCILLOGRAPH TUBE 

POST- DEFLECT I ON ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 




General: ^ 

Heater, for Uni potential Cathode: 

Voltage 6-3 ac or dc volts 

Current 0.6 amo 

Direct I nterel ectrode Capaci tances (Aoprox. ) : 
Grid No.l to All Other Electrodes. ... 8 . . ^uf 

Cathode to All Other Electrodes 8 . . wf 

DJi to DJ2 2.5 . . mi* 

DJ3 to DJ 4 2 . . /u/xf 

DJi to All Other Electrodes 8 . . ^f 

DJ 2 to All Other Electrodes 7 . . m f 

DJ3 to All Other Electrodes 7 . . /x/zf 

DJ 4 to All Other Electrodes 8 . . /x/xf 

Phosphor (For Curves, see front of this Section) .... No. 7 

Fluorescence Blue 

Phosphorescence Greenish-Yellow 

Persistence Long 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Overall Length 10" ± 1/4" 

Greatest Diameter of Bulb 3" f 1/16 

Minimum Useful Screen Diameter 2-3/4" 

Mounting Position Any 

Cao Recessed Small Ball 

Base Medium-Shell Diheptal 12-Pin 

Basing Designation for BOTTOM VIEW 14J X 



Pin 1 -Heater 

Pin 2 -Cathode 

Pin 3 -Grid No. 1 

Pin 4-1 nternal 

Connection- 
Do -Not Use 

Pin 5- Anode No. 1 

Pin 7 -Deflecting 
El ectrode 
DJ3 

Pin 6- Deflecting 

Electrode DJ 4 




Pin 9 - Anode No. 2, 

Grid No. 2 
Pin 10 -Deflecting 

El ectrode 
DJ 2 
Pin 11 -Deflecting 

Electrode 
DJi 
Pin 12 -No 

Connect ion 
Pin 14 -Heater 
Cap - Anode No. 3 



DJ 2 and DJ 2 are nearer the screen 
DJ ~ and DJ . are nearer the base 

With DJi positive with respect to DJ 2 , the spot is deflected 
toward pin 5. With DJ3 positive with respect to DJ4, the 
spot is deflected toward pin 2. 

The plane through the tube axis and each of the following 
items may vary from the trace produced by DJi and DJ 2 by the 
following angular tolerances measured about the tube axis : 
Pin 5, 10°; CaD (on same side of tube as pin 5), 10°. 
The angle between DJi -DJ 2 trace and DJ3-DJ4 trace is 90° ±3°. 

.<— I ndicates a change. 
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Maximum Ratings, Design-Center Values: 






ANODE-No.3 VOLTAGE 


4000 max. 


vol ts 


ANODE-No.2" VOLTAGE 


2000 max. 


volts 


RATIO OF ANODE-No.3 VOLTAGE TO 






ANODE-No.2 VOLTAGE . . . 


2.3 : 1 max. 




ANODE-No.l VOLTAGE 


1000 max. 


volts 


GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 






Negative bias value 


200 max. 


volts 


Positive bias value 


max. 


volts 


Positive peak value 


2 max. 


volts 


PEAK VOLTAGE BETWEEN ANODE No. 2 


AND ANY DEFLECTING ELECTRODE . . . 


500 max. 


volts 


PEAK HEATER-CATHODE VOLTAGE: 






Heater negative with respect to cathode 


125 max. 


volts 


Heater positive with respect to cathode 


125 max. 


volts 


Equipment Design Ranges: 






For any anode-Mo 3 voltage (Ebq) between 2000* and 4000 


volts 


and any anode-No. 2 voltage (Eb 2 ) between 1500** and 2000 


volts 


Anode-No. 1 Voltage .... 20% to 34.5% of Eb2 ... 


volts 


Max. Grid-No. 1 Voltage for 






Visual Cutoff . . 4.5% of Eb 2 


. . . . 


volts 


Anode-No. 1 Current for any 






Operating Condition . . -50 to +10 


.... 


j^amp 


Deflection Factors: 






Vhen Eb 3 =2 x Eb 2 






DJi & DJ2 85 to 115 


v dc/in./kv of Eb? 


DJ3 & DJ4 62.5 to 85 


v dc/ in./kv 


•of Eb 2 


Mhen E\> =Eb 2 
DJi & DU2 68 to 92 






v dc/ in./kv of Eb? 


DJ3 & DJ4 50 to 68 


v dc/ in./kv 


of Eb2 


Examples of Use of Design Ranges: 






For anode-No. 3 voltage of 2000 3000 


4000 


volts 


and anode-No. 2 voltage of 2000 1500 


2000 


volts 


Anode-No. 1 Voltage . . 400-690 300-515 


400-690 . 


.volts 


Max. Grid-No. 1 Volt- 






age forVisual Cutoff. -90 -67.5 


-90 


.volts 


Deflection Factors: 






DJi A DJ 2 136-184 127-173 


17O-230 v 


dc/ in. 


DJ3 & DJ 4 100-136 94-128 


125-170 v 


dc/in. 


Maximum Circuit Values: 






Grid-No. 1-Ci rcu it Resistance 


1.5 max. megohms 


Resistance in any Deflect ing- 






Electrode Circuit . . 


5.0 max. megohms 


*.•.*.**. °: See next page. 
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Anode No. 2 and grid No. 2, which are connected together within tube, 
are referred to herein as anode No. 2. 

The product of anode-No. 2 vol tage and average anode-No. 2 current should 
be 1 imi ted to 6 watts. 

It is recommended that anode-No. 3 voltage be not less than 3000 volts 

for high-speed transients. 

Recommended minimum value of anode-No. 2 voltage. 

It is recommended that the def 1 ect i ng-el ect rode-c i rcu i t resistances 
be approximately equal. 
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ELECTROSTATIC FOCUS ELECTROSTATIC 


DEFLECTION 


DATA 








General: 








Heater, for Unipotential Cathode: 

Voltage 6.3 

Current 0.6 ±10% . . 


u 


ac or dc 

8 
2.5 

. 2.5 

11 

8 

7 

8 

. . Clea 


: volts 
. amp 

xxxxf 

txxxf 

/X/xf 
XXXif 

xxxif 

/x/xf 

/x/xf 

' Glass 

. PI 


Direct 1 nterelectrode Capacitances (Approx. 
Grid No.l to all other electrodes .... 


Deflecting electrode DJi to 

deflecting electrode DJ2 

Deflecting electrode DJ3 to 

deflecting electrode DJ4 

DJi to all other electrodes 

DJ2 to all other electrodes 




DJ3 to all other electrodes 




DJ4 to all other electrodes 




Faceplate 




Phosphor (For Curves, see front of this Sectio 
Fluorescence - 


n). . . . 




Green 
Green 
Medium 
)Static 
static 
± 1/4" 
: 1/16" 
2-3/4" 

9 oz 
. Any 


Phosphorescence 






Persistence 






Deflection Method 

Overall Length 

Greatest Diameter of Eulb 

Mimimurr Useful Screen Diameter 




. Elect re 

. Elect re 

11-1/2" 

. . 3" d 














Bulb 






J-24 

11-66) 

. 11M 


Ease Medium-Shell Magnal 11— Pir 

Basing Designation tor BOTTOM VIEW. . . . 


(JETEC No.E 


Pin 1 - Heater Pin 

Pin 2-Gria No.l 

Pin 3-Cathode 

Pin 4-Grid No. 3 ^ Pin 

Pin 5 - Deflecting ®^^© 

Electrode QtM^n^V?) 

Pin 6 -Deflecting ( ^\>3l| /5) 
Electrode ®S^VS® 

Pin 7-Ultor 

Grid No. 4, 
Col lector) 


8- 
9- 

10- 
11- 


- Deflecting 

Electrode 
DJ2 

- Deflecting 

Electrode 
DJi 

1 nternal 
Connection- 
Do Not Use 

Heater 


DJ 2 and DJ 4 are nearer the base 






_, 


ndicates a 


change. 
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With DJi positive with respect to DJ2, the spot is deflected 

toward pin 4. With DU3 positive with respect to DJ4, the spot 

is deflected toward pin 1. 

The plane through the tube axis and pin 1 may vary from the 

trace produced by DJ3 and DJ4 by ±10° (measured about the tube 

axis). 

The angle between DJi - DJ 2 trace and DJ3 - DJ4 trace is 90° 

±3°. 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 2500 max. volts 

ULTOR INPUT (AVERAGE) 6 max. watts 

GRID-No.3 VOLTAGE 1000 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 200 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 
ANY DEFLECTING ELECTRODE 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 125 max. volts 
Heater positive with respect to cathode . 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (Ec 4 ) between 

recommended minimum* and 2500 volts 

Grid-No. 3 Voltage 

for Focus 16% to 30% of E C4 volts 

Grid-No. 1 Voltage for 

Visual Extinction of 

Undeflected Focused 

Spot 1.9% to 4.5% of E c volts 

Grid-No. 3 Current for 4 

Any Operating Condi- 
tion 

Deflection Factors: 

DJi & DJ2 

DJ3 & DJ4 

Spot Position 



-15 to +10 


/iamp 


50 to 68 
38 to 52 


v dc/in./kv of E c 
v dc/in./kv of £ c 
c 4 



Examples of Use of Design Ranges: 

For ultor voltage of 1000 2000 volts 

Grid-No. 3 Voltage 

for Focus 160 to 300 320 to 600 volts 

Brilliance and definition decrease with decreas i ng ul tor vol tage. Rec- 
ommended minimum for the 3KP1 in general service is 1000 volts but a 
value as low as 500 volts may be used under conditions of low-velocity 
deflection and low ambient-light levels. 

## The center of the undeflected focused spot will fall within a circle 
having 7.5-mm radius concentric with the center of the tube face. 



-»- Indicates a change. 
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For ultor voltage of 

Grid-No. 1 Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot 

Deflection Factors: 

DJi & DJ 2 

DJ3 & DJ 4 



-19 to -45 -38 to -90 



voltt 



vol ts 



50 to 68 
38 to 52 



100 to 136 
76 to 104 



vol ts dc/ in. 
vol ts dc/ in. 



Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

Resistance in Any Deflecting 

Electrode Circuit" 



.... 5 max. megohms 

It is recommended that the def 1 ect i ng-el ect rode-c i rcu i t resi stances be 
approximately equal. 



^2 3^" MIN. 
SCREEN DIA. 




MEDIUM -SHELL- 

MAGNAL 

1 1- PIN BASE 

JETEC N« BII-66 

92CM-6599RI 

<£ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 
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TYPICAL OSCILLOGRAPH CIRCUIT 



o 



* 

125 V. 
DC 



C| 



2500 V. 
DC 



HIGH- 
VOLTAGE 

AC 
SUPPLY 



130V. 
DC 



■R|* =te 



-Lc 2 



R 2: 

R 3^ 



GRID 
N 4r N*3 



"X 



*5< 



R 6 ^GRID 
N2||_ 



TYPE 
3KPI 



DJ 2 



DJ 3 




DJ 4 



VOLTAGE 

NPUT 

TO 

DEFLECTING 

ELECTRODES 



92CS-6$9QR2, 



Cl: 0. 1 tif, 3000 Volts 
C2: 1.0 iif. 200 Volts 
C3 CU C5 C6: 0.05-/i f Blocking 
Capac i tors* 

Rl R2: 2 Megohms, 0.5 Watt 

R3: 6 Megohms, 0.5 Watt 

RU: 2-Megohm Potent iometer, 0.5 watt 



R5: 1.0 Megohm, 0. 5 Watt 

R6: 0.5-Megohm Potent i ometer, . 5 Watt 

R7 R8: Dual 5-Megohm Potentiometer, 

0.5 Watt 
R9 RIO: Dual 5-Megohm Potentiometer, 

0.5 Watt 
Rll R12 R13 Rl«: 2 Megohms, 0.5 Watt 



When cathode is grounded, capacitors should have high voltage rating 
(3000 volts); when ultor is grounded, they may have low voltage rating 
(200 volts). For dc ampl i f ier service, deflecting electrodes should be 
connected d i rect to ampl i f ier output. In this service, i t i s preferable 
usually to remove def 1 ect i ng-el ect rode resistors to minimize loading, 
effect on amplifier. in order to minimize spot defocusing, it is 
essential that ultor be returned to a point in the amplifier system 
which will give the lowest possible potential difference between ultor 
and the deflecting electrodes. 



Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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BRIGHTNESS INCREASE WITH INCREASE IN 




ULTOR CURRENT 
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ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



The 3KP4 is 
ing items: 


the same as the 3KP1 exce 


pt 


for the fo 


I low- 


General: 










Phosphor (fo 

Fl uorescen 

Phosphores 

Persi ste 

In general 
than 1500 


Curves, see front of this sectior 
ce 


). 


.P4— Sulfid 


e Type 
White 
White 
Short 

ess 


cence 






nee 






, operation of the 3KP4 at an 
volts is not recommended. 


ult 


or voltage 


The PERSISTENCE CHARACTERISTICS 
of the pil-sulfide phosphor are the same as those showr 
the Pll phosphor at the front of this Section 


for 



3KP7 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



The 3KP7 is the same as the 3KP1 except for the follow- 
ing items: 

General : 

Phosphor (For Curves, see front of this Section) P7 

Fluorescence Blue 

Persistence Short 

Phosphorescence Greenish-Yellow 

Persistence Long 

In general, operation of the 3KP7 at an ultor voltage less 
than 1500 volts is not recommended. 



3KPII 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



The 3KP11 is the same as the 3KP1 except for the follow- 
ing items: 

General : 

Phosphor (For Curves, see front of this Section) Pll 

Fluorescence Blue 

Phosphorescence Blue 

Persistence Short 

In general, operation of the 3KP11 at an ultor voltage less 
than 1500 volts is not recommended. 
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DATA 
Genera] : 

Heater, for Unipotential Cathode: 

Voltage 6.3 

Current 0.6 

Direct I nterel ect rode Capacitances (Approx.): 

Cathode to All Other Electrodes 2.2 

Grid No.l to All Other Electrodes 10.3 

DUi to DJ 2 1.3 

OJ 3 to DJ 4 1.2 

DJi to AIT Other Electrodes Except DJ 2 . . 4.4 
DJ 2 to All Other Electrodes Except D^ . . 5.6 
DJ 3 to All Other Electrodes Except DJ 4 . . 5.0 
DJ4 to All Other Electrodes Except DJ3 . . ^ 4.5 
Phosphor (For Curves, see front of this Section) 

Fluorescence Green 

Persistence Medium 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Overall Length 8" ± 1/4" 

Greatest Diameter of Bulb 3" ± 1/16" 

Minimum Useful Screen Diameter 2-3/4" 

Mounting Position Any 

Base Small-Shell Duodecal 12-Pin 

Basing Designation for Bottom View 12F 



ac or dc volts 
amp 



/i/xf 
jx/zf 

No.l 



Pin 1- Heater 
Pin 2-Grid No.l 
Pin 3 -Anode No.l 
Pin 4- Deflecting 

Electrode 

DJ3 
Pin 5 -Deflecting 

El ect rode 

DJ 4 
Pin 6 -No 

Connection 




Pin 7- Deflecting 

Electrode 

DJi 
Pin 8 -Deflecting 

Electrode DJ 2 
Pin 9 -Anode No. 2, 

Grid No. 2 
Pin 10 -No 

Connect ion 
Pin 11 -Cathode 
Pin 12 -Heater 



DJ t and DJ ' are nearer the scre.en 

DJ ^ and DJ, are nearer the base 
3 4 

With DJ^ positive wi th respect to DJp» the spot i sdefl ected 
toward pin 4. With DJ3 positive with respect to DJ 4 , the 
spot is deflected toward pin 1. 

The plane through the tube axis and pin 4 may vary from 
the trace produced by DJ^ and DJ 2 by an angular tolerance 
(measured about the tube axis) of 10°. 

Maximum Ratings, Design-Center Values'. 
AN0DE-No.2 # VOLTAGE* 



2500 max. volts 

* Anode No. 2 and grid No. 2 wh ich are connected together within tube, are 
referred to herein as anode No. 2. 

# The product of anode-No. 2 vol tage and average anode-No. 2 current should 
be 1 i mi ted to 6 watts. 
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ANODE-No. 1 VOLTAGE lOOO max. volts 

grid-no. i voltage-. 

Negative bias value 200 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No. 2 AND 

ANY DEFLECTING ELECTRODE. . . 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 

Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

tor any anode- io. 2 voltage (Sb 9 ) between 

reconnended minimum and 2500 volts 

Anode-No. 1 Voltage ... 20$ to 35% of Eb 2 volts 

Max. Grid-No. 1 Voltage 

for Visual Cutoff . 6.3% of Eb 2 volts 

Anode-No. 1 Cur. for any 
Operating Condition. . -15 to +10 . . microamperes 

Deflection Factors: 

DJ 1 & DJ 2 115 to 145 vdc/in./kv of Eb 2 

DJ^ & DJ 4 110 to 140 vdc/in./kv of Eb 2 

Examples of Use of Design Ranges: 

For anode-No. 2 voltage of 1000 2000 volts 

Anode-No. 1 Voltage . . . 200-350 400-700 volts 
Max. Grid-No. 1 Voltage 

for Visual Cutoff . -63 -126 volts 
Deflection Factors: 

DJi & DJ 2 115-145 23O-290 volts dc/in. 

DJ3 & DJ 4 110-140 220-280 volts dc/in. 

Maximum Circuit Values: 

Grid-No. 1-Circu it Resistance 1.5 max. megohms 

Resistance in Any Deflect ing- 

Electrode Circuit 5.0 max. megohms 

* Brill iance and definition decrease with decreasing anode-No. 2 voltage. 
Recommended minimum for the 3MPI in general service is 1000 volts but 
a value aslow as 500 volts may be used under conditions of low-veloc- 
ity deflection and low ambient-light levels. 

D It is recommended that the defl ecti ng-el ect rode-ci rcui t res istances be 
approximately equal. 
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0.350 -. 



SMALL -SHELL^ 

DUODECAL 

12- PIN BASE 




SCREEN RADIUS 



IT |3/ e' 



,i ,i 



e"± '* 






92CM-7488 



JULY 3, 1950 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARIISON, NEW JERSEY 



CE-7488 



ELECTROSTATIC FOCUS 



3RPI 
OSCILLOGRAPH TUBE 

ELECTROSTATIC DEFLECTION 



\ 



The 3RP1 is the same as the 3RP1-A except for the following 
i terns : 

General : 

Faceplate Spherical Clear Glass 

Bulb J-24P1 

Weight (Approx.) 7 oz 



SCREEN DIA. 




SMALL-SHELL 

DUODECAL 

10-PIN BASE 

JETEC N2BI0-75 

OR 

SMALL-SHELL 

DUODECAL 

12-PIN BASE 

JETEC N*BI2-43 



92CM-7M9RI 



CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 
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DATA 






General: 






Heater, for Uni potent ial Cathode: 






Voltage 6.3 . 




. . ac or dc volts 


Current 0.6 + 


10% . 


amp 


Direct Interelectrode Capacitances 


(Approx. J : 


Grid No.l to all other electrodes 




8 uuf 


Deflecting electrode DJi to 






deflecting electrode DJ2- . . . 




2 uuf 


Deflecting electrode DJ3 to 






deflecting electrode DJ4. . . . 




2 uuf 


DJi to all other electrodes . . . 




. 11 uuf 


DJ2 to all other electrodes . . . 




8 uuf 
7 uuf 


DJ^ to all other electrodes . . . 




DJ4 to all other electrodes . . . 




8 uuf 
. Flat Clear Glass 


Faceplate 




Phosphor (For Curves, see front of 


this Section) PI 


Fluorescence 






Phosphorescence 




Green 


Persistence 












Deflection Method 




. . .Electrostatic 


Overall Length 




. . 9-1/8" ± 1/4" 


Greatest Diameter of Bulb 




... 3" + 1/16" 


Minimum Useful Screen Diameter. . . 




. . . . . 2-3/4" 


Mounting Position 




Any 


Weight (Apprcx.) 




12 oz 


Bulb 




.... J-24S1 


Base Small-Shell Duodecal 


10-Pi 


i (JETEC No.BlO-75), 


or Small-Shell Duodecal 


12-Pi 


1 (JETEC NO.B12-43) 


Basing Detonation for BOTTOM VIEW. . . 


12E 


Pin 1 - Heater 


Pin 


8 - Ultor 


Pin 2 - GriH No. 1 




(Grid No. 2, 


Pir, 3 - Cathode 




Grid No. 4, 


Pin 4 - Grid No. 3 @_@ 




Col lector) 


Pin b A - Internal (byz Ns/e 


) Pin 


9 - Deflecting 


Connection- g/N ^^ 


VD 


Electrode 


Do Not Use rrx^rz^jX 




DJ2 


Pin 6 - Deflecting @W5=,- 


I© Pin 


10 - Deflecting 


Electrode (Iav>/\<^L 




Electrode 


DJ3 O 1 *® 




DJ 1 


Pin 7 - Deflecting 


Pin 


11 - Internal 


Electrode 




Connection- 


DJ4 




Do Not Use 




Pir, 


12 - Heater 


DJ 2 and DJ2 are nearer the screen 


DJo and DJ* are nearer the 


base 


A Pins 5 and 11 are omitted from the 10-p 


n base. 
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2500 max. 


volts 


6 max. 


watts 


1000 max. 


vol ts 


200 max. 


volts 


max. 


volts 


2 max. 


volts 



With DJi positive with respect to DJ2, the spot is deflected 

toward pin 4. With DJ^ positive with respect to DU4, the spot 

is deflected toward pin 1. 

The plane through the tube axis and pin 1 may vary from the 

trace produced by DJ^ and CU4 by 10° (measured about the tube 

axis). 

The angle between DJi - DJo trace and DJq - DU4. trace is 90° 
±30. > 

Maximum Ratings, Design-Center Values'. 

ULTOR VOLTAGE 

ULT0R INPUT (AVERAGE) 

GRI[>-No.3 VOLTAGE 

GRICKNo.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK VOLTAGE BETWEEN ULTOR AND 

ANY DEFLECTING ELECTRODE 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 

Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (E c ) between 500* and 2500 volts 

Grid-No. 3 Voltage 

for Focus 16.5% to 31% of E c4 volts 

Maximum Grid-No. 1 

Vol tage for Visual 
Extinction of Un- 
detected Focused 
Spot -6.75% of E C4 volts 

Grid-No. 3 Current for 
Any Ope rat ing Con- 
di t ion -15 to +10 //amp 

Deflection Factor: 

DJi & DJ 2 73 to 99 v dc/in./kv of E C 4 

DU3 & DJ4 52 to 70 v dc/in./kv of E C4 

Spot Position ## 

The "ultor" in a cathode-ray tube i s the el ect rode to which is applied 
the highest dc voltage for accelerat ing the el ect rons in the beam prior 
to its deflection. in the 3RPI-A, the ultor function is performed by 
grid no. 4. Since grid no.u, grid no. 2, and collector are connected to- 
gether within the 3RP1-A, they are collectively referred to simply as 
"ultor" for convenience in presenting data and curves. 

* Brilliance and definition decrease with decreasing ultor voltage. A 
value as low as 500 volts is recommended only for low-velocity de- 
flection and low ambient-light levels. 

#£ The center of the undeflected focused spot will fall within a circle 
having 7 . 5-mm radius concentric with the center of the tube face. 
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330 to 620 



-135 



volts 

volts 



volts 



Examples of Use of Design Ranges: 

For uitor voltages of 1000 

Grid-No. 3 Voltage 

for Focus 165 to 310 

Maximum Grid-No. .■. 

Vol tage for isual 
Ext i net ion of Un- 
detected Focused 

Spot -67.5 

Deflection Factors: 

DJi & DJ 2 73 to 99 

DJ3 & DU 4 52 to 70 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

Resistance in Any Deflect ing- 

Electrode Circuit" 5 max. megohms 

" It is recommended that the deflect i ng-elect rode circuit resistances be 
approximately equal. 



2 3 /^"mIN. 
SCREEN DIA. 



146 to 198 volts dc/in. 
104 to 140 volts dc/in. 



SMALL-SHELL 

DUODECAL 

10 -PIN BASE 

JETEC N2BI0-75 

OR 

SMALL-SHELL 

DUODECAL 

12-PIN BASE 

JETEC N2 BI2-43 




92CS-8497 



CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 
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TYFICAL OSCILLOGRAPH CIRCUIT 

+ 



© 



95 V. 
DC 



840 V. 
DC 



HIGH- 
VOLTAGE 

AC 
SUPPLY 



65 V. 
DC 




Cl: 0.2 fif 
C2: 1.0 fif 

C3 C4 C5 C6: 0.05-^ Blocking 
Capaci tors* 
Rl R2: 2.5 Megohms, 0.5 Watt 
R3: 2.5 Megohms, 1 Watt 



VOLTAGE 

INPUT 

TO 

DEFLECTING 

ELECTRODES 



92CS-6777RI 



R4: 1.0-Megohm Potentiometer 

R5: 0.5 Megohm, 0.5 Watt 

R6: 0.35 Megohm, 0.5 watt 

R7 R8: Dual 5-Megohm Potentiometer 

R9 R10: Dual 5-Megohm Potentiometer 

Rll R12 R13 R14: 2 Megohms, 0.5 Watt 



When cathode is grounded, capacitors should have high voltage ratine 
when ultor is grounded., they may have low voltage rating. For dc ampl i 
fier service, deflecting electrodes should be connected direct to ampli- 
fier output. In this service, it is preferable usually to remove 
def 1 ect i ng-elect rode resistors to minimize loading effect on amplifier. 
In order to minimize spot defocusing, it is essential that ultor be 
returned to a point in the amplifier system which will give the lowest 
possible potential difference between ul tor and the def 1 ect i ng elect rodes. 



Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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The 3RP4 is the same as the 3RP1 except for the fol lowing 
items : 

General: 

Phosphor (For Curves, see front of this Section) . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

In general, operation of the 3RP4 at an ultor volt- 
age less than 1500 volts is not recommended. 
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POST-DEF LECT I ON ACCE LERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



«& 



*» 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 

Current 0.6 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes .... 

Cathode to All Other Electrodes 

DJi to DJ 2 

DJ3 to DJ4 

DJi to All Other Electrodes 

DJ2 to All Other Electrodes 

DJ3 to All Other Electrodes 

DJ4 to All Other Electrodes 

Faceplate, Flat 

Phosphor (For Curves, see front of this Secti 

Fluorescence and Phosphorescence . . 

Persistence of Phosphorescence . . . 

Focusing Method 

Deflection Method 

Overal 1 Length 

Greatest Diameter of Bulb 

Minimum Useful Screen Diameter .... 
Bulb 



ac or dc volts 
amp 



on) 



fXfMf 

W^ 

Ai/xf 

Clear Glass 
.... PI 

. . Green 
. . . Medium 
Electrostatic 
Electrostatic 
16-3M" ± 3/8" 
5-1/4" ± 3/32" 
. . 4-9/16" 
J42 



Weight (Approx. j 2-1/2 lbs 

Mounting Position Any 

Cap Recessed Small Ball (JETEC No.Jl-22) 

Base .... Medium-Shell Diheptal 12-Pin (JETEC No.B12-37) 
BOTTOM VIEW 
Pin 1- Heater Pin 9-Ultor 

Pin 2 -Cathode (Grid No. 2, 

Pin 3-Grid No.l (ft fiy ^ Grid No. 4) 

Pin 4 -No Con- (S/( a_ l£ a Pin 10 -Deflecting 

nection— / -Afe""3f^. Electrode DJ? 

Do Not Use ^a^izf/® Pin 11 -Deflecting 

Pin 5-Grid No. 3 ®£^a* M Electrode DJi 

Pin 7 -Deflecting @7rftx P' n 12 -No. Conn 



Electrode DJo 
Pin 8 -Deflecting 

Electrode DJ 4 



Pin 14 -Heater 
Cap-Post-Ultor 
(Grid No. 5, 
Col lector) 



DJ t and DJ 2 are nearer the screen 
DJ and DJ ' are nearer the base 

With DJ^ positive -with respect to DJ2, the spot is de- 
flected toward pin 5. With DJ3 positive with respect to 
DJ 4 , the spot is deflected toward pin 2. 
The plane through the tube axis and each of the following 
items may vary from the trace produced by DJ^ and DJ 2 by 
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the following angular tolerances (measured about the tube 
axis): Pin 5, 10 , side terminal (on same side of tube as 
pin 5), 10°. Angle between DJi - DJ 2 trace and DJo - DJ4 
trace is 90° ± 1.5°. 

Maximum Ratings, Design-Center Values: 

POST-ULTOR* VOLTAGE 6000 max. volts 

ULTOR* VOLTAGE 2600 max. volts 

RATIO OF P0ST-ULT0R VOLTAGE 

TO ULTOR VOLTAGE .... 2.3:1 max. 

GRID-N0.3 VOLTAGE 1000 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 200 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND ' 

ANY DEFLECTING ELECTRODE .... 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 

Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any post-ultor voltage (E c «) between 2000* and 6000 volts 
and any ultor voltage (E c .) oetween 1500" and 2600 volts 

Grid-No. 3 Voltage for Focus . . 20* to 34.5% of E C4 . . . volts 

Grid-No. 1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot 2.6% to 4.3% of E C4 . . . volts 

Grid-No. 3 Current for Any 

Operating Condition -15 to +10 • • • M^mp 

Deflection Factors: # 

When Ec 5 - 2 x Ec 4 

DJ< & DJ ? 26.5 to36 v dc/in./kvof Ec 4 

DJ3 & DJ4 18 to 24 v dc/in./kvof Ec 4 

When E C g - E C4 

Dji A DJ 2 21.5to29 v dc/in./kvof E C4 

DJq & DJ 4 14.5 to 19.5 v dc/in./kvof E C4 

Spor Posit ion ## 

Examples of Use of Design Ranges: 

For post-ultor 

voltage of 2000 3000 4x300 volts 

and ultor 

voltage of 2000 1500 2000 volts 

Grid-No.3 Volt. 

for Focus 400 to 690 300to515 400 to 690 volts 

Grid-No. 1 Volt. ° -52to-87 -39to-65 -52to-87 volts 



*,£,££,0: see next page. 
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5ABPI 
OSCILLOGRAPH TUBE 




Deflection Factors:* 

DJi A DJ 2 43to58 40to54 53 to 72 vdc/in. 

DJ3ADJ4 29 to 39 27 to 36 36 to 48 vdc/in. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1.5 max. megohms 

Resistance in Any Deflect ing- 

Electrode Circuit 1 .... 5.0 max. megohms 

The "post-ultor" In a cathode-ray tube Is the electrode to which Is 
applied a dc voltage higher than the ultor voltage for accelerating 
the electrons in the beam after its deflection, m the 5AB-types, the 
post-deflection acceleration function and the collector function are 
both performed by grid no. 5 which is conveniently referred to as "post- 
ultor". 

The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the beam 
prior to its deflection, in the 5AB-types t the ultor function is per- 
formed by grid no. 4. Since grid Ho. 4 and grid no. 2 are connected to- 
gether within the 5AB-types, they are collectively referred to simply 
as "ultor" for convenience in presenting data and curves. 
At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts 
It is recommended that the post-ultor voltage be not less than 3000 
volts for high-speed scanning. 

Recommended minimum value of ultor voltage 

are designed to have extra-high 

_.._ ty and consequently produce less than full-screen 

deflection, with post -de f lect ion acceleration, the length of deflec- 
tion may be limited to 4 inches; without post-deflection acceleration, 
deflection to full screen diameter will ordinarily be obtained. These 
electrodes are, therefore, more suitable for the signal voltage than 
for the time-base voltage 
#* With heater voltage of 6.3 volts, 



The deflecting electrodes DJ3 and DJu 
deflection sensitivity and consequent! 



post-ultor voltage of 4000 volts, 
no. 3 voltage ad juste" " * ~ " 

arid-No.i voltage adjusted to give spot that is jui 
eflecting electrode connected through a 1 -meg ohm resistor to ultor 



ultor voltage of 2000 volts, grid-No.3 voltage adjusted to give focus, 
grid-no. 1 voltage adjusted to give spot that is just visible, each 



and tube shielded from all extraneous fields, the center of the un- 
detected, focused spot will fall within a circle having a 12.5-mn 
radius concentric with the center of the tube face. 
For visual cutoff of undeflected focused spot. 

It is recommended that the deflect I ng-electr ode-circuit resistances 
be approximately equal. 
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TYPICAL OSCILLOGRAPH CIRCUIT 
POST- 




VOLTAGE 

INPUT 

TO 

DEFLECTING 

ELECTROOES 



92CS-0S74R4 



GRID MODU- 
R |e LATION INPUT 
— WWW* ■ I O 



R5: 2-Megohm potentiometer 

R6: 1.5 Megohms, 0.5 Watt 

R7: 0. 5-Megohm potentiometer 

R8 R9: 5-Megohm potentiometer 

RIO Rll: Oual 5-Megohm potentiometer 

R12 R13 R14 R15: 2 Megohms, 0.5 Watt 

R16: 0.5 Megohm, 0.5 Watt 

R17: Not less than 2000 ohms per 

volt of positive signal 
R18: 5 Megohms, 0.5 Watt 



CI: 0.1 fit, 2500 Volts 
C2; 1.0 fit, 200 Volts 
C3: 0.1 m'» 2500 Volts 
C» C5 C6 C7: 0.05-**f, A 

Blocking capacitors" 
C8: 0.0001 fit. 2500 Volts 
Rl: 50 Megohms (Five 10-Meg- 

ohm, 1-Watt Resistors 

in Series) 
R2 R3: 2 Megohms, 0.5 Watt 
R»: 5.5 Megohms, 2 Watts 

* When cathode is grounded, capacitors should have hig* voltage rating 
(2500 volts); when ultor is grounded, they may have low voltage rating 
(200 volts). For dc amplifier service, deflecting electrodes should be 
connected direct to amplifier output, in this service, it Is preferable 
usually to remove deflect ing-electrode resistors to minimize loading 
effect on amplifier, in order to minimize spot defocuslng, it is essen- 
tial that ultor be returned to a point in the amplifier system which 
will give the lowest possible potential difference between ultor and the 
deflecting electrodes. 



Devices and arrangements shown or described herein may 
use patents of RCA or others, information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent, rights. 
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5ABPI 
OSCILLOGRAPH TUBE 
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TYPICAL CHARACTERISTICS 
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CHARACTERISTICS 
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5ABP4 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 




The 5ABP4 is the same as the 5ABP1 except for the following 

items: 

General: 

Phosphor (For Curves, see front of this section). . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 



THE PERSISTENCE CHARACTERISTICS 

of the Pl-sulfide phosphor are the same as those shown for 

the PI I phosphor at the front of this Section 



5ABP7 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



The 5ABP7 is the same as the 5ABP1 except for the following 
items : 

General : 

Phosphor (For Curves, see front of this Section) P7 

Fluorescence Blue 

Persistence Short 

Phosphorescence Greenish-Yellow 

Persistence Long 



5ABPII 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



The 5ABP11 is the same as the 5ABP1 except for the following 
1 terns : 

General : 

Phosphor (For Curves, see front of this Section) Pll 

Fluorescence Blue 

Phosphorescence Blue 

Persistence Short 
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5AUP24 
COLOR FLYING-SPOT CATHODE-RAY TUBE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For use in Flying-Spot Color Video-Signal Generators 




) 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 8 /z/xf 

Cathode to all other electrodes 5 At/if 

External conductive neck coating to ultor* {^00 max. ^f 

3 U00 mm. /z/xf 

Faceplate, Flat Clear Glass 

Phosphor, Metal -Backed (For Curves, 

see front of this section) P24 

Fluorescence Light Green 

Phosphorescence Light Green 

Persistence Extremely Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 40° 

Overall Length 12-1/2" ± 3/8" 

Greatest Diameter 5" ± 1/8" 

Minimum Useful Screen Diameter 4-1/4" 

Mounting Position Any 

Weight (Approx.) 1.4 lbs 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Shell Duodecal 7-Pin (JETEC No. B7-51) 
BOTTOM VIEW 

Pin 11 -Cathode 
Pin 12 -Heater 
Cap-Ultor 

(Grid No. 4, 
Col lector) 
C - External 

Conduct ive 
Neck Coating 

SOCKET CONTACTS CORRESPONDING TO VACANT 

PIN POSITIONS 3, 4, 5, 8, AND 9 SHOULD 

BE REMOVED 

Maximum Ratings, Design-Center Values: 

ULTOR* VOLTAGE 27000 max. volts 

GR ID-No. 3 VOLTAGE 6000 max. volts 

GRID-No.2 VOLTAGE 350 max. volts 

The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerating theelectrons in the beam prior 
to its deflection. in the 5AUP2U, the ultor function is performed by 
grid No.u. Since grid No.u and collector are connected together within 
the 5AUP24, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves. 
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5AUP24 
COLOR FLYING-SPOT CATHODE-RAY TUBE 



GRID-No.l VOLTAGE: 

Negative bias value 150 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. . . 410 max. volts 

After equipment warm-up period 125 max. volts 

Heater positive with respect to cathode. . 125 max. volts 

Characteristics Range Values for Equipment Design: 

For any ultor voltage (Ec 4 ) between 20000* and 27000 volts 

Grid-No. 3 Voltage for Focus with 

Ultor Current of 200 yufmp. . . 17% to 21.5% of E C4 volts 

Grid-No. 2 Voltage when circuit 
design uti 1 izes fixed grid-No. 1 
voltage (Eci) for visual extinc- 
tion of undeflected focused spot 2 to 5 times E c .. volts 

Grid-No. 1 Voltage for Visual Ex- 
tinction of Undeflected Focused 
Spot when ci rcu it design utili- 
zes grid-No. 2 voltage (E C 2) a * 
fixed value -20% to -50% of E c2 volts 

Maximum Grid-No*3 Current for 

ultor current of 200 /zamp. . . 170 ^lamp 

Grid-No. 2 Current -15 to +15 /xamp 

Examples of Use of Design Ranges: 

For ultor voltage of 27000 volts 

Grid-No. 3 Voltage for Focus with 
Ultor Current of 200 /uamp. . . 4600to5800 volts 

Grid-No. 2 Voltage when circuit 
design uti 1 izes fixed grid-No. 1 
voltage of -70 vol ts for vi sual 
extinction of undeflected fo- 
cused spot 140 to 350 volts 

Grid-No. 1 Voltage for Visual Ex- 
tinct ion of Undeflected Focused 
Spot when ci rcui t desi gn ut i 1 i- 
zes grid-No. 2 voltage of 
200 volts -40 to -100 volts 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

Brilliance and definition decrease with decreasing ultor voltage, 
general, the ultor voltage should not be less than 20000 volts. 
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COLOR FLYING-SPOT CATHODE-RAY TUBE 




OPERATING CONSIDERATIONS 

Resolution of better than 800 lines at the center of the 
reproduced picture can be produced by the 5AUP24 when it 
is operated with 27000 volts on the ultor. At lower ultor 
voltages, the resolution capability decreases. To obtain 
high resolution in the horizontal direction, it is neces- 
sary to use a video amplifier having a bandwidth of about 
20 megacyc les . 

For x-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section. 



AUG. 16, 1954 TUBE DIVISION TENTATIVE DATA 2 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




W 5AUP24 

COLOR FLYING-SPOT CATHODE-RAY TUBE 




ULTOR 

recessed small 

cavity cap 

jetec n2ji-2i 

Cnote 



EXTERNAL 

INSULATING 

COATING 



EFFECTIVE 
CENTER OF 
DEFLECTION 

EXTERNAL 

CONDUCTIVE 

COATING 

Cnote 3) 

small-shell 
duodecal 

7-PIN BASE 
JETEC N2B7-5I 



92CS-8294 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No. 3. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 ( SHOWN AT FRONT OF TH I S 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY INTERSECTION OF PLANE CC ' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 1: <{_ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF THE BOTTOM OF THE BASE. 



AUG. 16, 1954 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



CE-8294 



5AUP24 
AVERAGE CHARACTERISTICS 
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5AYP4 
VIEW-FINDER KINESCOPE 






METAL-BACKED SCREEN 



ELECTROSTATIC FOCUS 



MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potent ial Cathode: 

Voltage 6.3 ... 

Current 0.6 ± 10% . 

Direct Interel ectrode Capacitances: 
Grid No.l to all other electrodes. . . 
Cathode to all other electrodes. . . . 
External conductive coating to ultor*. 



ac or dc vol ts 
amp 



Faceplate, Spherical 

Phosphor (For Curves, see front of t.f. 



/i/xf 



[750 max. 
\S00 min. 
. . CI ear Glass 
P4-Sulfide Type, 
Metal-Backed 

Fluorescence , White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 53° 

Overall Length 11-9/16" ± 3/8" 

Greatest Diameter of Bulb 4-15/16" ± 3/32" 

Minimum Useful Screen Diameter 4-1/4" 

Picture Size (within minimum-useful-screen area) . 3 - 3/8" X 2-1/2" 

Weight (Approx. ) 1 1 b 6 oz 

Mounting Position Any 

Ultor* Terminal. . . Recessed Small Ball Cap (JETEC No. J 1-22) 

Bulb J-39-1/2 

Base Long Medium-Shell Octal 8-Pin (JETEC No.B8-65) 

BOTTOM VIEW 



Pin 1 - No Connec- 
tion 
Pin 2 - Heater 
Pin 3 - Grid No. 2 
Pin 4 - No Connec- 
tion 
Pin 5 - Grid No.l 




Pin 6 - Grid No. 3 
Pin 7 - Cathode 
Pin 8 - Heater 
Cap - Ul tor 

(Grid No. 4, 
Col lector) 



Maximum Ratings, Design-Center Values'. 

ULTOR VOLTAGE* 10000 max. volts 

GRILVNo.3 VOLTAGE 1500 max. volts 

GR ID-No. 2 VOLTAGE 410 max. volts 

The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc vol tage for accelerating the electrons in the Deam prior 
to its deflection. In the 5AYPU, the ultor function is performed Dy 

?rid No.u. Since grid No.u and col 1 ector are connected together within 
he 5AYPu, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves. 
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5AYP4 
VIEW-FINDER KINESCOPE 



GRID-No.l VOLTAGE: 




Negative bias value 125 max. 


vol ts 


Positive bias value max. 


vol ts 
vol ts 


Positive peak value 2 max. 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode. 180 max. 


vol ts 


Heater positive with respect to cathode. 180 max. 


vol ts 


Equipment Design Ranges: 




For any ultor voltage (E C J between 5000* and 10000 volts 


and grid-No. 2 voltage (E C2 ^ between 200 and 410 vo 


Its 


Grid-No. 3 Voltage for Focus 




with Ul tor Current of 




100 A*amp 9.8% to 14.1% Of E c4 


vol ts 


Grid-No. 1 Voltage for Visual 




Extinction of Focused 




Raster 8.5% to 23.5% of E c2 


volts 


Max. Grid-No. 3 Current** . . See Curves 




Grid-No. 2 Current -15 to +15 


/xamp 


Field Strength of Adjustable 




Centering Magnet to 8 


gausses 


Examples of Use of Design Ranges: 




For ultor voltage of 7000 10000 


volts 


and grid-No. 2 voltage of 200 300 


volts 


Grid-No. 3 Voltage for 




Focus with Ul tor 




Current of 100 //amp. ... 680 to 990 980 to 1410 


vol ts 


Grid-No. 1 Voltage for 




Visual Extinction of 




Focused Raster -17 to -47 -25 to -71 


vol ts 


Maximum Circuit Values: 




Grid-No. 1-Circu it Resistance 1.5 max. 


megohms 


* Brilliance and definition decrease with decreasing ultor volt 


age. In 


general, the ultor voltage should not be less than 5000 volts 




** Grid-No. 3 current increases as the ultor voltage is decreased 
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5AYP4 
VIEW-FINDER KINESCOPE 



-4'V±*32- 




1.375 ±.055 



LONG MEDIUM- 
SHELL OCTAL 
8-PIN BASE 
JETEC NSB8-65 
(NOTE 3) 



4 



■PL 



92CS-8559 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE OF 
TUBE AS PIN 5. 



IS DETERMINED BY POSITION WHERE 
-0.000" I.D. AND 2" LONG WILL 



NOTE 2: reference line 

GAUGE I .430" + 0.003" 
REST ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 
2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 
THE CENTER OF THE BOTTOM OF THE BASE. 

NOTE 4: EXTERNAL CONDUCTIVE COATING must BE GROUNDED. 
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5AYP4 
AVERAGE GRID-DRIVE CHARACTERISTIC 



-- E^=6.3 VOLTS 

_- ULTOR (GRID N^4AND 

COLLECTOR) VOLTS = 10000 
GRID- N* 3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 
GRID N* I BIASED TO CUTOFF OF FOCUSED 

RASTER 
RASTER SIZE = 3 




10 20 30 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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5AYP4 
AVERAGE GRID-DRIVE CHARACTERISTICS 
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E r = 6.3 VOLTS 
ULTOR (GRID N»4 AND 

COLLECTOR) VOLTS = 10000 

GRID-N*3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 

GRID N*| BIASED TO CUTOFF OF FOCUSED 
RASTER 



10 20 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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5AYP4 
AVERAGE GRID-DRIVE CHARACTERISTICS 
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£ E^ = 6.3 VOLTS 

ULTOR(GRID N»4 AND 

COLLECTOR) VOLTS = 10000 ; 

J ORID-N03 VOLTS ADJUSTED TO GIVE FOCUS: 

AT AVERAGE RASTER BRIGHTNESS : 

GRID Nfil BIASED TO CUTOFF OF FOCUSED 

RASTER 



FEB. 24, 1955 



TUKDMSKX 

» ooaraaATiON or amwca, mawwow, nw jhmv 



5AZP4 
PROJECTION KINESCOPE 

ALUMINIZED FLUORESCENT SCREEN 

FORCED-AIR COOLED AT MAXIMUM ULTOR INPUT 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 




DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 8 max. /i/xf 

Cathode to all other electrodes 5 wrf 

Faceplate, Spherical Non-browning Glass 

Refractive index 1.519 

Phosphor (For Curves, see front of this Section). . P4 — Silicate Type 

Aluminized 

Fluorescence White 

Phosphorescence White 

Persistence Medium 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 50° 

Overal 1 Length 12-3/16" ± 3/8" 

Greatest Diameter of Bulb 5" ± 1/8" 

Minimum Useful Screen Diameter 4-1/2" 

Minimum Optical-Qual ity-Circle Diameter 4-1/4" 

Weight (Approx.) . . 1-1/2 lbs 

Mounting Position Any 

Ultor Lead Molded-On Insulated Cable 48" Long 

Bulb J-40 

Base Small-Shell Duodecal 7-Pin (JETEC No.B7-51) 

Basing Designation for BOTTOM VIEW 12AA 

Pin 1 - Heater (?) (1) Pin 11 - Cathode 

Pin 2 - Grid No.l /VX pin 12 - Heater 

Pin 6 - Grid N0.3 f 1 — J\ Flexible 

Pin 7 - Internal U ^MI~\L Cable - Ultor 

Connect i on- °\/ /vOJ® (Grid No. 4, 

Do Not Use (?Si w J<® Collector) 

Pin 10 - Grid No. 2 07® 

NOTE: Socket contacts for vacant pin positions 3,4,5,8, 
and 9 should be removed so that maximum insulation 
is provided for pins 6 and 7. 
Air Flow to Face (When average ultor input exceeds 9 watts): 
An adequate air flow sufficient to limit the faceplate 
temperature to the specified value should be delivered 
perpendicularly from a nozzle having a diameter of about 
2 inches onto the face of the tube when it is in opera- 
tion. The blower should have adequate capacity to pro- 
vide for a total system pressure drop Including that of 
the air f i Iter. 
Face Temperature 100 max. °C 
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5AZP4 
PROJECTION KINESCOPE 



Maximum Ratings, Absolute Values: 

ULTOR VOLTAGE 40000 max. volts 

ULTOR INPUT (AVERAGE): 
Without forced-ai r 

cooling of faceplate 9 max. watts 

With forced-ai r 

cooling of faceplate 12 max. watts 

GRID-No.3 VOLTAGE 9000 max. volts 

GRID-No.2 VOLTAGE 400 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 150 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 175 max. volts 
Heater positive with respect to cathode . 10 max. volts 

Equipment Design Ranges: 

For any ultor voltage (E c ) between 35000* and 40000 volts 

Grid-No. 3 (Focusing Electrode) 
Voltage for ultor current 
of 300 //amp 18.5? to 22.5% of E c volts 

Grid-No. 2 Voltage when cir- 
cuit design utilizes grid- 
No. 1 voltage (E C| ) at 
fixed value for raster 
cutoff 2.15 to 5.4 times E r , volts 

Grid-No. 1 Voltage for Visual 
Extinction of Focused 
Raster when circuit design 
utilizes grid-No. 2 voltage 
(Ec 2 ) at fixed value . . . . -18.5% to -46.5% of E C2 volts 

Maximum Grid-No. 3 Current 
for ultor current of 
300 //amp 100 //amp 

Grid-No. 2 Current -15 to +15 //amp 

Examples of Use of Design Ranges: 

For ultor voltage of 36000 volts 

Grid-No. 3 (Focusing Electrode) 
Voltage for ultor current 
of 300 //amp 6650 to 8100 volts 

Grid-No. 2 Voltage when cir- 
cuit design utilizes grid- 
No. 1 voltage of -65 volts 
for raster cutoff 140 to 350 volts 

Grid-No. 1 Voltage for Visual 
Extinction of Focused Raster 
when circuit design utilizes 
grid-No. 2 voltage of 200 
volts -37 to -93 volts 

*: See next page. 
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5AZP4 
PROJECTION KINESCOPE 




Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 



* Brilliance and definition decrease with decreasing ultor voltage, 
general, the ultor voltage should not be less than 35000 volts. 



OPERATING CONSIDERATIONS 

X-ray radiation is produced at the face of the 5AZP4 when 
it is operated at its normal ultor voltage. These rays 
can constitute a health hazard unle-ss the tube is ade- 
quately shielded. For X-ray shielding considerations, 
see sheet X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES at 
front of this Section. 

An air-cooling system is required to cool the face of the 
5AZP4 when the tube is operated with an average ultor in- 
put in excess of 9 watts. The system consists of a suit- 
able blower and air duct, having an outlet diameter of 
about 2 inches, directed perpendicularly onto the face of 
the tube. The air flow must be adequate to limit the 
faceplate temperature to I00°C. The cooling air must not 
contain water, dust, or other foreign matter. The air- 
cooling system should be electrically interconnected with 
the ultor power supply to prevent operation of the tube 
without cool i ng. 



1.5 max. megohms 
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5AZP4 
PROJECTION KINESCOPE 



ULTOR MOLDED -ON 

INSULATED CABLE 

48" LONG (APPROX} 

TO BULB WALL 

(NOTES I & 4) 



5"±'V 




SMALL-SHELL 
DUODECAL \ 
7-PIN BASE A 

JETEC N« B7-5I 
(NOTE 3) 



92CM-6556 
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CE-8556A 



5AZP4 
PROJECTION KINESCOPE 




NOTE l: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR-CABLE CONNECTION AT BULB WALL BY ANGULAR 
TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF ± 20°. UL- 
TOR-CABLE CONNECTION IS ON SAME SIDE AS VACANT PIN PO- 
SITION No. 3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.500" + 0.003" - 0.000" I . D. AND 2" LONG WILL 
REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT- 
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. SOCKET CONTACTS CORRESPONDING TO VACANT 
PCN POSITIONS No. 3, 4, 5, 8, AND 9 SHOULD BE REMOVED IN 
ORDER TO PROVIDE MAXIMUM INSULATION FOR PINS No. 6 AND 7. 

NOTE H: ULTOR CABLE SHOULD NOT BE SHARPLY BENT WITHIN 
3" OF BULB WALL. 

NOTE 5: THE WINDINGS OF THE DEFLECTING YOKE SHOULD NOT 
EXTEND MORE THAN 2" FROM THE REFERENCE LINE TOWARD THE 
BASE. THEY SHOULD BE INSULATED TO WITHSTAND 20 KV AND 
BE SPACED AT LEAST I • 10" FROM THE TUBE NECK. 



4-56 TUBE D|V|SIQN CE-8556B 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 




5AZP4 
AVERAGE DRIVE CHARACTERISTICS 
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5BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE 

Supersedes Type ^BPi 



General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10% . . . . ac or dc volts 

Current 0.6 amp. 

rect Interelectrode Capacitances (Approx. ) 
Grid No.l to All Other Electrodes 

DJj to DJ 2 

DJ3 to DJ 4 

DJj_ to All Other Electrodes. . . 



DJo to All Other Electrodes. 



8.0 
1.3 
1.2 
9.5 

12.0 
8.0 
7.5 

10.0 
7.5 



uu.f 
u.u.f 



UU.f 
U.U,f 

u,u.f 
u.u,f 

No.l 



DJj to All Other Electrodes except DJ2 

DJ2 to All Other Electrodes except DJi 

DJ3 to All Other Electrodes except DJ4 

DJ4 to All Other Electrodes except DJ3 
Phosphor (For Curves, see front of this Section) 

Fli/orescence Green 

Persistence Medium 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Overall Length 16-3/4" ± 3/8" 

Greatest Diameter of Bulb 5-1/4" * y^» 

Minimum Useful Screen Diameter 4-1/2" 

Mounting Position Any 

Base Medium. She 11 Magna 1 11-Pin 

Basing Designation for BOTTOM VIEW UN 

-•-■■• 7_ Anode No. 2, 

Grid No. 2 

8-Def lecting 

Electr.DJ2 

9-Def lecting 

Electr.DJ3 

10 -Grid No.l 



Pin 1- Heater 

Pin 2 -No Connection 

Pin 3— Deflecting 

Electrode DJi 
Pin 4- Anode No.l 
Pin 5- Internal Con. 

Do not use 
Pin 6- Deflecting 

Electrode DJ4 




Pin 



Pin 



Pin 
Pin 11- 



Heater, 
Cathode 



DJj and DJ 2 are nearer the screen 
DJg and DJ^ are nearer the base 

With DJ 1 positive with respect to DJ 2, the spot is de- 
flected toward pin 4. With DJ 3 positive with respect to 
DJ4, the spot is deflected toward pin I. 

The angle between the trace produced by DJ 3 and DJ4 and 
its intersection with the plane through the tube axis and 
pin I does not exceed 10°. 

The angle between the trace produced by DJ 3 and DJ4 and 
the trace produced by DJ , and DJ 2 is 90° ± 3°. 
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DATA 1 




5BPHA 
HIGH-VACUUM CATHODE-RAY TUBE 



(continued from preceding page) 

Maximum Ratings, Absolute Values: 
ANODE-No.2 & GR ID-No. 2 VOLTAGE. . . . 



ANODE-No.l VOLTAGE 

GRICr-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative Value 

Positive Value 

PEAK VOLTAGE BETWEEN ANODE No. 2 AND 

ANY DEFLECTING ELECTRODE 



2200 max. volts 
1100 max. volts 



125 max. 
max. 

550 max. 



volts 
vol ts 

volts 



Typical Operation: 



1500 2000 . 



Anode-No. 2 & Grid-No. 2 Voltage* . 

Anode-No. 1 Volt, for Focus at 75% 

of Grid-No.l Volt, for Cutoff # . 337 450 

Grid-No. 1 Volt, for Visual Cutoff*. -30 -40 

Max. Anode-No. 1 Current Range 4 . Between -50 and 

Deflection Sensitivity: 

DJi and DJ2 ". . 0.404 

DJ3 and DJ4 0.446 

Deflection Factor:** 

DJi and DJ2 63 

DJ3 and DJ4 57 



+10 



0.303 
0.334 

84 
76 



. VOlt Sj 

. volts 

. volts 

u,amp 

mm/v dc 
mm/v dc 

v dc/in. 
v dc/in. 



Brilliance and definition decrease with decreasing anode-No. 2 voltage. 

In general, anode-No. 2 voltage should not be less than 1500 volts. 
• Individual tubes may require between +25* and -30* of the values shown 

with grid-No. 1 voltages between zero and cutoff. 
t Visual extinction of stationary focused spot. Supply should be adjust 

able to ±.501 of these values. 
4 See curve for average values. 

Individual tubes may vary from these values by ± 17*. 

Spot Position: 

The undeflected focused spot will fall within a 15-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ | and DJ2. Suit- 
able test conditions are: anode-No. 2 voltage, 1500 volts; 
anode-No. I voltage, adjusted for focus; def I ect ing-el ect rode 
resistors, I megohm each, connected to anode-No. 2; the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No. I voltage should be near cutoff before applica-, 
tion of anode voltages. 

Maximum Circuit Values: 

Grid-No.l- Circuit Resistance 1.5 max. megohms 

Impedance of Any Def 1 ect ing-El ect rode 

Circuit at Heater-Supply Frequency 1.0 max. megohm 
Resistance in Any Deflecting- 

Electrode Circuit 44 5.0 max. megohms 

44 It is recommended that all def lect ing-elect rode-ci rcui t resi stances be 
approximately equal. 
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5BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE 




© 



100 V. 
DC 



TYPICAL OSCILLOGRAPH CIRCUIT 

1 

Rio! 



2000 v. 

DC 



HIGH- 
VOLTAGE 

AC 
SUPPLY 



105 V. 
DC 




VOLTAGE 

INPUT 

TO 

DEFLECTING 

ELECTRODES 



Cl: 0.1 uf 

C2: 1.0 uf 

C3 CU C5 C6: 0.05-uf Blocking 

Capacitors* 
Rl R2: 2 Megohms 
R3: 6 Megohms 



RU: 2-Megohm Potentiometer 

R5: 1.0 Megohm 

R6: 0. 5-Megohm Potentiometer 

R7 R8: Dual 5-Megohm Potentiometer 

R9 RIO: Dual 5-Megohm Potentiometer 

Rll R12 R13 Rltt: 2 Megohms 



When cathode is grounded, capacitors should have high voltage rating; 
when anode No. 2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir- 
ect to amplifier output. In this service, it is preferabfe usually 
to remove deflect i ng-elect rode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No.2 
and the deflecting electrodes. 



The license extended to the purchaser of tubes appears in the License Notice 

accompanying them, informat ion contained herein is furnished without assuming 

any obi igat ions. 
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5BPI-A 
HIGH-VACUUM CATHODE-RAY TUBE 
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AVERAGE CHARACTERISTICS 
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5CPI-A 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 




DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 • . 

Current 0.6 . . 

Direct Interelectrode Capacitances (Approx.): 



ac or dc volts 
amp 



Grid No.l to All Other Electrodes. 
Cathode to All Other Electrodes. 

DJi to DJ 2 

DJ 3 to DJ 4 

Or: to Al T Other Electrodes. . . 
DJ 2 to All Other Electrodes. . . 
DJo to All Other Electrodes. . . 



8 . . . . uuf 

9 .... uuf 
2 . . . . uuf 
2 .... uuf 
9 .... uuf 
9 .... uuf 
7 .... uuf 

DJ4 to All Other Electrodes 8 .... uuf 

Phosphor (For Curves, see front of this Section) .... PI 

Fluorescence and Phosphorescence Green 

Persistence of Phosphorescence Medium 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Overall Length 16-3/4" ± 3/8 

Greatest Diameter of Bulb 5-1/4" ± 3/32" 

Minimum Useful Screen Diameter 4-1/2 

Mounting Position Any 

Cap Recessed Small Ball (JETEC No.Jl-22) 

Base .... Medium-Shell Diheptal 12-Pin (JETEC No.B12-37) 

Basing Designation for BOTTOM VIEW 14^ 



Pin 1- Heater 
Pin 2 -Cathode 
Pin 3-Grid No.l 
Pin 4- Internal Con. 

Do not use 
Pin 5 -Anode No.l 
Pin 7 -Deflecting 

Electrode DJ3 
Pin 8-Deflecting 

Electrode DJ 4 




Pin 9 -Anode No. 2, 
Grid No. 2 

Pin 10-Deflecting 
Electr.DJ 2 

Pin 11 -Deflecting 
Electr.LX^ 

Pin 12 -No Con- 
nection 

Pin 14 -Heater 

Cap -Anode No. 3 



Z?J and DJ 2 are nearer the screen 

A?_ and DJ* are nearer the base 
3 4 

With DJ^ positive with respect to D^, the spot is de- 
flected toward pin 5. With DJo positive with respect to 
DJ 4 , the spot is deflected toward pin 2. 
The plane through the tube axis and each of the following 
items may vary from the trace produced by DJ^ and DJo by 
the following angular tolerances measured about the tube 
axis: Pin 5, 10 , Cap (on same side of tube as pin 5), 
10°. 

The angle between the trace produced by Dili and &J2 and 
the trace produced by DJ3 and DJ4 is 90° ± 3°. ^^ 
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5CPI-A 
OSCILLOGRAPH TUBE 



Maximum Ratings, Design-Center Values: 






ANODE-No.3 VOLTAGE 


4000 max. 


vol ts 


ANODE-No.2* VOLTAGE 


2000 max. 


volts 


RATIO OF ANODE-N0.3 VOLTAGE TO 






ANODE-No.2 VOLTAGE ... 2.3 : 1 




ANODE-No.l VOLTAGE 


1000 max. 


volts 


GRID-No.l VOLTAGE: 






Negative bias value 


200 max. 


volts 


Positive bias value* , 


max. 
2 max. 


volts 
volts 


Positive peak value 


PEAK VOLTAGE BETWEEN ANODE No. 2 AND 






ANY DEFLECTING ELECTRODE 


500 max. 


volts 


PEAK HEATER-CATHODE VOLTAGE: 






Heater negative with respect to cathode. 


125 max. 


volts 


Heater positive with respect to cathode. 


125 max. 


volts 


Equipment Design Ranges: 






For any anode-Mo. 3 voltage (Ebq) between 2000* 
and any anode-Mo. 2 voltage (E% Q ) between 1500 


* and 4000 


volts 


A and 2000 


volts 


Anode-No. 1 Voltage .... 18.7 to 34.5% of 


Eb2 • • • 


volts 


Grid-No. 1 Voltage* .... 1.5* to 4.5% of 


Eb2 • - • 


volts 


Anode-No. 1 Current of any 






Operating Condition . . -15 to +10 




/jamp 


Deflection Factors: 






Vhen Ebq - 2 x Eb 2 






DJl A DJ 2 39 to 53 v 


dc/ in. /kv 


of Eb2 


DJ3 A DJ4 33 to 45 v 


dc/in./kv 


of Eb2 


Vhen Eb= Eb a 






DJi A DJ 2 31 to 42 v 


dc/in./kv 


of Eb2 


DJ3 A DJ4 27 to 37 v 


dc/in. /kv 


of Eb2 


Spot Position M 






Examples of Use of Design Ranges: 






For anode-Mo. 3 






voltage of. . 2000 3000 


4000 


volts 


and anode-Mo. 2 






voltage of. . 2000 1500 


2000 


volts 


Anode-No. 1 Volt. 375 to 690 280 to 515 


375 to 690 volts 


Grid-No. 1 Volt.* -30 to -90 -22.5to-67.5 


-30 to -90 volts 


Deflection Factors: 






DJi & DJ2 ... 62 to 84 59 to 80 


78 to 106 





DJ3 A DJ4 ... 54 to 74 50 to 68 


66 to 90 





Maximum Circuit Values: 






Grid-No. 1-Ci rcu it Resistance 


1.5 max. 


megohms 


Resistance in Any 






Deflect ing-Elect rode Circuit 1 


5.0 max. 


negohms 


*. *. **. \ *» **. ". ° : See next P a 9 e - 


> Indicates a change. 



OCTOBER 1.1951 W « MPAWMENT DATA * 

RADIO CORPOIATION OF AMERICA, HARRISON. NEW JERSEY 






5CPI-A X 

OSCILLOGRAPH TUBE 



Anode No. 2 and grid No. 2, which are connected together within tube, 

are referred to herein as anode No. 2. 
• At or near this rating, the effective resistance of the anode supply 

should be adequate to limit the anode-Mo. 2 input power to 6 watts. 
** It is recommended that anode-No. 3 voltage be not less than 3000 volts 

for high-speed scanning. 

A Recommended minimum value of anode-No. 2 voltage. 

4 For visual cutoff of undeflected focused spot. 

O Volts dc/in. 

## With heater voltage of 6.3 volts, anode-No. 3 voltage of 4000 volts, 
anode-No. 2 vol tage of 2000 volts, anode-No. 1 voltage adjusted to focus, 
grid-No. 1 voltage adjusted to give spot that is just visible, each 
deflecting electrode connected through l-meqohm resi stor to anode No. 2, 
and tube shielded from all extraneous fields, the center of the 
undeflected, focused spot will fall within a circle having a 12. 5-mm 
radius concentric with the center of the tube face. 

■ It is recommended that the deflect i ng-electrode-ci rcuit resi stances be 
approximately equal. 
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TYPICAL OSCILLOGRAPH CIRCUIT 




VOLTAGE 

INPUT 

TO 

DEFLECTING 

ELECTRODES 



HEATER 
SUPPLY 



92CS-6574R3 



CI: 0.1 fit, 2500 Volts 
C2: 1.0 fit, 200 Volts 
C3: 0.1 fit, 2500 Volts 
C» C5 C6 C7: 0. OS-fit, 

Blocking Capacitors* 
C8: 0.0001 fit, 2500 Volts 
Rl: 50 Megohms (Five 10-Meg- 

ohm, l-Watt Resistors 

in Series) 
R2 R3: 2 Megohms, 0.5 Watt 
R«: 5.5 Megohms, 2 Watts 



GRID MODU- 
R, e LATION INPUT 
-VWW t O 



R5: 2-Megohm Potentiometer 

R6 : 1.5 Megohms, 0.5 Watt 

R7: 0. 5-Megohm Potentiometer 

R8 R9: Dual 5-Megohm Potentiometer 

R10 Rll: Dual 5-Megohm Potentiometer 

R12 R13 Rl* R15: 2 Megohms, 0.5 Watt 

R16: 0.5 Megohm, 0.5 Watt 

R17: Not less than 2000 ohms per 

volt of positive signal 
R18: 5 Megohms, 0.5 Watt 



When cathode is grounded, capacitors should have high voltage rating 
(2500 volts); when anode No. 2 is grounded, they may have low voltage 
rating (200 volts). For dc amplifier service, deflecting electrodes 
should be connected direct to amplifier output. In this service, it 
is preferable usually to remove def lect ing-electrode resistors to mini- 
mize loading effect on amplifier. In order tominimize spot defocusing, 
it is essential that anode No. 2 be returned to a point in the amplifier 
system which will give the lowest possible potential difference between 
anode No. 2 and the deflecting electrodes. 



Devices and arrangements shown or described herein may use patents of RCA 
or others. Informat ion contained herein is furnished wi thout responsibil tty 
by RCA for its use and without prejudice to RCA's patent rights. 



OCTOBER 1,1951 



TUBE DEPARTMENT 

IA0IO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



CE-6574R3 



$0. 



5CPI-A 
OSCILLOGRAPH TUBE 



^ 



SERPEN RADIUS |- - '■* L *- * 




2 !fc # MINI. 




• '32 




I 


i 






J-"-" — 


"u£> 


.808" 


6 I 








1/ 






±\ 


'4 


--27 V^rf""""""^ 










I - 1 








1 


/ »v 






I- 




1 / MAX- 


tf 

tf 


ANODE NS 

RECESSED 

SMALL BAl 

CAP 

JETEC N«JI- 


\ 


/ 


16 : 

1 


1 






MEDIUM-SHELL 
/ DIHEPTAL 








y '£5e n 

JETEC N«BI2-37 




up 


unit 


' 


<t OF BULB WILLh 


JOT DEVI ATE MORE THAN 2° 


IN ANY DIRECTION FROM PERPENDICULAR 




ERECTED AT CENTER OF BOTTOM OF BASE 




92CM-6408R4 





OCTOBER 1,1951 



TUBE DEPARTMENT 

KADIO CORPORATION Of AMERICA. HARRISON, NEW JERSEY 



CE-6408R4 




5CPI-A 
CHARACTERISTICS 



E f = 6.3 VOLTS ltn"lllllllilF = 
ANODE-Nfil VOLTS ADJUSTED FOR FOCUS L | | 5: 
ANODE- N^3 VOLTS = 2 x ANODE- N*2 VOLTS Tr iff 














-H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l-H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 lifiJi^j^f+l'tH'Hi" 




















III H 1 In 1 1 1 1 1 1 1 1 IfttthT 






















































100 
90 
80 

70 

to 
to 

UJ 
Z 
1- 60 

I 
O 

a. 

CD 

uj 50 

z 

_l 

UJ 

* 40 
< 

_l 

U 

30 

20 
10 






\\x\ I t ~ 












































1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 fffl-H 1 i 1 1 1 1 1 1 1 1 H 1 1 ' 1 1 i 1 ' 


IN m mtHiji 1 1 '1 1 1 1 1 i 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 i 1 1 1 1 " 








T| i I 1 "1 1 ' 1 1 ! 1 TT' 1 " 


^^^^^^^^ife{ffi|i^m|±affii 


! 1 1 • |il| Ml 




M M M " 


1 II 1 M 1 1 1 M II 1 H II M M M M M 1 M I 




M 








J J 1JIJ4-1 1 1 1 1 1 1 1 1 1 1 


| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 '■ i i 1 






| | ! Ml 1 1 1 1 j 1 ! 1 i 1 I 1 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J l-N-l-f-N+l-hH^i-H- 

• 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ml 1 1 1 1 * 1 "|"nT N'T 1- 








^j^p^^l 


-h ■ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 rH"m"r "•' '"F\'ln 








TjT] - 1 LlGJIlL : 


II HJiu1"IttT1 


#u4MlJJJiMt+ltti^ 
Ti -f+H mrn m m i Kii-tfii-^rT 






| 


^ji||iJJi{iffl: 


4i H M 1 1 1 M M 1 1 1 1 i I M 1 1 1 1 1 1 1 1 1 1 ■ ! ||| ! 



















































||4ll|||qTHTtnTT" 



1500 
DEC. 23,1946 



1600 1700 1800 1900 

ANODE -NS 2 VOLTS 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



2000 

92CM-6820 



% 



5CPI-A 



' 1 1 1 1 | | i 1 1 1 i n ii n lrmrm irrrrnrrTTrn in rnrrri i rrrrrn inn iti i i i i i 




















:: E -T = 


5 3 VOLTS ~H 1 1 1 1 1 1 1 1 1 1 












| ANODE -N2 | VOLTS ADJUSTED FOR FOCUS 1 












































:: GRID- 


Mfi. | VOLTS = 111. Mil 1 1 1 














.. 


- MAX. TOTAL CURRENT FOR ANY TUBE | | | | 








-TYPICAL FLUORESCENT -SCREEN 11 U 1 111 1 |J L 
















(ANODE N2 3) CURRENT ~j"t| 1 1 1 1 1 1 1 tj" 














--. , .. ,| , 




















































































































































































FLUORESCENT-SCREEN MICROAMPERES 






























MM 11 






MM | 


















-! 1 1 1 1 1 1 1 1 J 1 1| 1 1 1 1 1 HI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 If-M-lfj-U- 


: to 

: id 








14 1 rriTrr TmTrrnT 




1 N 1 1 1 1 1 1 1 1 N 1 1 1 1 1 1 1 1 1 1 N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


• i*j _- 






■0. 30 


UO 




■2 
:< 
: o 
a. 
: u 

|2 
: <*> 

01 

: z 

• ' 2000 
- u 

: Q 
:0 

• z 
:< 

: •« 

: w 

' 01 

j z 

u 1000 
: Q 
:0 

■z 
;< 

i _i 




1 1 1 1 1 1 ItTTl 1 1 1 1 11 IJJttHtiTI 1 1 1 1 1 1 1 1 1 111 rt^ffljfflSifjjS 






^^ll^miti 1 HI Hi! l^^fflffltilPW^^ 


^^^^^^^^^^^^^S^^jjffi 














1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 II 1 1 1 1 1 M II | 1 1 ' 





















1400 
DEC. 24, 1946 



1600 1600 

ANODE-N2 2 VOLTS 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



2000 
92CM-682I 



5CPI-A 
AVERAGE CHARACTERISTICS 

































































































































Eanode-nsi volts adjusted 


TO 


GIVE FOCUS ::::: 
















ov/P ELECTRODE 
KVL CURRENT 


AN0DE-N22 AN0DE-N2 3 
VOLTS VOLTS 




BB cu 




A ANODE N£l 


2000 


2000-4000 




TttT 




3 ANODE N2 1 


1500 


1500-3000 




WW 




C ANODE N*2 


2000 


4000 




~ww 


nn 


D ANODE N*2 


1500 


3000 














E ANODE N£ 3 


2000 


4000 




TTTT 






F ANODE N° 3 


I500 


3000 
















































































































































1 1 1 1 














J][[ tjmU-rM2l VULI3 

TT-H — fto — dO PO O ^ 






















UJ 

-nr 


-141 1 1 1 1 1 1-[ 141-141 INI 












~X~^ 






l rrsai ui i i oil. 




























JlmJ-i ^• u - 






















































i* 

5 


































^■1200 

<n 
ui 
a 

:: uj 

2: &. 

t 2 
< 

:: O 
a 

:: o 

::800 2 
:: (\j 
:: el 
:: z 

-- u 

?: O 
f z 
:: < 

^400 
























































(/> 








UJ 








(£ 












W 200 


















5 
< 

O 










£l50 


















— 1 1 1 1 1 1 1 1 










fflffi 


2 






01 100 








1 

UJ 


















Q 






O ,^ 1_LLLLLLL 








Z50 
< 

























































-60 

DEC. 26,1946 



-40 -20 

GRID-N2I VOLTS 



TUBE DEPARTMENT 92CM-64 14 R2 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



5CP7-A 
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POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 




The 5CP7-A isthe same as the 5CP1-A, except that it has 
a screen of the greenish-yellow, long-persistence type, 
designated P7. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 

as well as PERSISTENCE CURVES of BUILDUP and DECAY 

for the P7 PHOSPHOR are shown at the beginning 

of this Section. 
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5CPII-A 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 




The 5CP11-A is the same as the 5CP1-A, except that it has 
a screen of the short-persistence, blue-fluorescence 
type designated Pll. Its highly actinic fluorescent 
spot of unusual ly high brightness makes the 5CP11-A par- 
ticularly useful for photographic recording. Because 
its improved phosphor has exceptional brightness for 
a blue screen, the 5CPH-A is also quite useful for 
visual observation of phenomena. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 

as well as the PERSISTENCE CHARACTERISTIC 

for the Pll PHOSPHOR are shown at the 

beginning of this Section. 
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The 5CP12 is the same as the 5CP1-A except that it 
utilizes a medium-long-persistence screen which 
exhibits orange fluorescence and phosphorescence. 
Because of its medium-long persistence, the 5CP12 is 
particularly useful where low- and medium-speed re- 
curring phenomena are to be observed. However, it 
may also be used for observing low-and medium-speed, 
non-recurring phenomena but its efficiency is low. 
The persistence is such that the 5CP12 can be operated 
with scanning frequencies as low as 10 cycles per 
second without excessive flicker. 

It will be noted that the phosphorescence decays expo- 
nentially with a time constant of about 120 milli- 
seconds with the result that the low-level phospho- 
rescence is of relatively short duration. Because 
of this characteristic, the 5CP12 provides high con- 
trast between new and old information with change in 
target position. Therefore, the 5CP12 is suitable 
for short-range radar equipment involving medium-speed 
recurrent phenomena. 

The P12 screen is more susceptible to burning than 
other phosphors. Therefore, the 5CP12 should be oper- 
ated with the rated maximum anode-No. 3 voltage and 
with the lowest anode-No. 3 current which will give 
the desired brightness. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 
the P12 Phosphor are shown at the 
front of this Section. 
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KINESCOPE 




MAGNETIC FOCUS 



MAGNETIC DEFLECTION 



DATA 

General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± *o% • • . ac or dc volts 

Current 0.6 amp 

Direct I nterel ectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 8.5 . mii 

Cathode to All Other Electrodes 5.0 . /^f 

Phosphor (For Curves see front of this section) No. 4 

Fluorescence White 

Persistence Medium 

Focusing Method Magnetic 

Deflection Method Magnetic 

Solid Deflection Angle (Approx.) 53° 

Overall Length 11-1/8" ± 3/8" 

Greatest Diameter of Bulb 4-15/16" ± 3/32" 

Minimum Useful Screen Diameter 4-1/4" 

Raster Size (Approx.) 3" x 4" 

Mounting Position Any 

Cap Recessed Small Ball 

Base Long Medium-Shell Octal 8-Pin 

BOTTOM VIEW 



Pin 1-No 

Connection 

Pin 2 -Heater 

Pin 3-Grid No. 2 

Pin 4- No 

Connection 



Maximum Ratings, Design-Center Values'. 




Pin 5-Grid No.l 
Pin 6 -No 

Connection 
Pin 7 -Cathode 
Pin 8 -Heater 
Cap - Anode, 

Grid No. 3 



ANODE & GRID-No.3 VOLTAGE 

GRID-No.2 VOLTAGE 

GR I LVNo.l -VOLTAGE: 

Negative bias value 

Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Typical Operation: 

Anode & Grid-No. 3 Voltage* 

Grid-No. 2 Voltage 

Grid-No. 1 Voltage 

Focusing-Coil Current (DC) A 

Horizontal Deflecting Coil Current (DC) D . 

*,°, A D : See next page. 



8000 max. 
300 max. 

125 max. 
2 max. 

125 max. 
125 max. 



volts 
volts 

volts 
volts 

volts 
volts 



6000 . . volts 
250 . . volts 
-45 . . volts 
122 approx. ma 
340 approx. ma 
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TUBE DEPARTMENT 
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TENTATIVE DATA 



W 5FP4-A 

KINESCOPE 



Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

* Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 4000 volts. 

Visual extinction of undeflected focused spot. Supply should be ad- 
justable to + 55* and - 45* of indicated value. 

A For RCA Focusing Coil, Stock No. 52446, or equivalent, with the com- 
bined grid-Nc. l-bias voltage and video-signal voltage adjusted to 
produce a highl ight bright ness of 10 f oot-lamberts on a 2-7/8" x 3-7/8" 
picture area. 

a To deflect beam from side to side of a raster 3-7/8" wide with RCA 
Deflection Yoke, Stock No. 51586, or equivalent. Coil current varies 
directly as the square root of the anode voltage. 
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5FP4-A 
KINESCOPE 




-4'V± 3 /32- 




NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 5 
MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND 
ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL IS 
ON SAME SIDE OF TUBE AS PIN No. 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION 
WHERE GAUGE 1.430" + .003" -.000" I . D. AND 2" 
LONG WILL REST ON BULB CONE. 

NOTE 3: 1 OF BULB WILL NOT DEVIATE MORE THAN 2° IN 
ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 
THE CENTER OF THE BOTTOM OF THE BASE. 

92CM-6362R3 
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AVERAGE CHARACTERISTICS 
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5FP7-A 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 




DATA 
General: 
Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 8.5 ^ 

Grid No. 2 to All Other Electrodes 7 m^ 

Cathode to All Other Electrodes 5 /^f 

Phosphor (For Curves, see front of this Section) .... No. 7 

Fluorescence Blue 

Phosphorescence Green ish- Ye 1 low 

Persistence of Phosphorescence Long 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 53° 

Overall Length 11-1/8" ± 3/8" 

Greatest Diameter of Bulb 4-15/16" ± 3/32" 

Minimum Useful Screen Diameter 4-1/4" 

Mounting Position Any 

Cap. Recessed Small Ball 

Base Long Medium-Shell Octal 8-Pin 

BOTTOM VIEW 



Pin 1-No 

Connection 
2- Heater 
3-Grid No. 2 
4- No 

Connection 
5-Grid No.l 



Pin 
Pin 
Pin 

Pin 




Pin 6- No 

Connection 
Pin 7- Cathode 
Pin 8- Heater 



Cap 



- Anode, 
Grid No. 



Maximum Ratings, Design-Center Values: 

AN0DE # VOLTAGE , 

GR ID-No. 2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK GRID-No.l DRIVE FROM CUTOFF 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Typical Operation: 

Anode Voltage* 

Grid-No. 2 Voltage. . . . 
Grid-No. 1 Voltage Range 
Focus ing-Coil Current 4 . 
Spot Position 



4000 

250 

-25 to -70 

75 to 102 

* 



8000 max. 
700 max. 

125 max. 

max. 

2 max. 

65 max. 

125 max. 
125 max. 



7000 

250 

-25 to -70 

99 to 135 



volts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 



volts 

volts 

volts 

ma 



See next page. 
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5FP7-A 
OSCILLOGRAPH TUBE 



Max i nun Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

Mini nun Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulation of the power supply permits the instantaneous short- 
circuit current to exceed 1 ampere, the effective resistance 
in ci rcuit between indicated electrode and the output capacitor 
should be as follows: 

Grid-No. 1-Ci rcuit Resistance 150 mi n. ohms 

Grid-No. 2-Ci rcuit Resistance 820 min. ohms 

Anode-Circuit Resistance 9100 min. ohms 

The resistors used should be capable of withstanding the volt- 
ages involved. 

Components: 

RCA Focusing Coil RCA Type No. 202D1 

# Anode and grid no. 3, which are connected together within tube, are re- 
ferred to herein as anode. 

At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode input power to 6 watts. 
Brilliance and definition decrease with decreasing anode voltage. in 
general, the anode voltage should not be less than 4000 volts. 
For yisual extinction of undeflected focused spot. 

# For JETEC Focusing Coll Ho. 106, or equivalent, with center line of air 

!ap approximately 2-3/»" from reference 1 i ne (see Outline Drawing), and 
otal anode current of 200 microamperes. 

# The center of the undeflected, unfocused spot will fall within a circle 
having 9 mm radius concentric with the center of the tube face. 

OUTLINE DIMENSIONS for Type 5FP7-A 
are the same as those for Type 5FP4-A 

AVERAGE CHARACTERISTIC CURVE 

for Type 5FP7-A is the same as that shown for 

Type 7BP7-A 
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MAGNETIC FOCUS 



MAGNETIC DEFLECTION 




DATA 
General : 

Heater, for Uni potent ial Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct Interelect rode Capacitances (Approx.): 

I Grid No.l to all other electrodes 8 /z/zf 

Cathode to all other electrodes 5 /x/zf 

Faceplate, Spherical Clear Glass 

Phosphor (For Curves, see front of this Section) P15 

Fl uorescence — 

Visible radiation Blue-Green 

Invisible radiation Near-Ultraviolet 

Phosphorescence — 

Persistence of visible radiation Very Short 

Persistence of invisible radiation. . . . Extremely Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 53° 

Tube Dimensions: 

Overall length 11-1/8" + 3/8" 

Greatest diameter of bulb 4-15/16" ± 3- / 32" 

Minimum Useful Screen Diameter 4-1/4" 

Weight (Approx.) 1 1 b 2 oz 

Mounting Position Any 

Cap . Recessed Small Ball (JETEC No.Jl-22' 

lb .' J-39-1/2 



Bulb. 



3ase Medium-Shell Octal 8-Pin (JETEC N0.B8-H) 

Basing Designation for BOTTOM VIEW 5AN 

Pin 6 - No Connec- 



Pin 1 - No Connec- 

t ion 
Pin 2 - Heater 
Pin 3 - Grid No. 2 
Pi n 4 - No Connec- 

t ion 
Pin 5 - Grid No.l 




t ion 
Cathode 
Heater 
Ultor 
(Grid No. 3, 

Collector) 



Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 8000 max. 



GRID-No.2 VOLTAGE 
GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value* 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 

Heater positive with respect to cathode 



700 max. 

180 max. 
max. 
2 max. 

125 max. 
125 max. 



vol ts 
vol ts 

volts 
vol ts 
vol ts 

vol t s 
vol ts 



At or near this rating, the effecti 
should be adequate to limit the ul toi 



resistance of the ultor supf-ly 
nput powe^ to 6 watts. 
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TENTATIVE DATA 




5FPI5-A 
OSCILLOGRAPH TUBE 



Equipment Design Ranges: 

For any ultor voltage (E c ) between 4000H and 8000 volts 
and grid-No. 2 voltage (c c2 ) between 150 and yoo volts 

Grid-No. 1 Voltage for Visual 

Extinction of Undef lected 

Focused Spot -10% to -28$ of Ec 2 volts 

Grid-No. 2 Current -15 to +15 /xampi 

Focussing-Coil Current (DC) 00 . [y'l^/AOOO x 96] ± 15% 



Spot Position 

Examples of Use of Design Ranges: 

For ultor voltage of 
and grid-No. 2 voltage of 

Grid-No. 1 Voltage for Visual 



Focus ing-Coil Current (DC). 

Maximum Circuit Values: 

Grid-No. 1-Circu it Resistance 1.5 max. megohms 



U 



4000 
250 



5000 
250 



Extinction of Undef 1 ected 

Focused Spot -25 to 



•70 -25 to -70 



82 to 110 91 to 123 



volts 
volts 



volts 
ma 



SPECIAL PERFORMANCE DATA 



Line Width 



For Ultor Voltage of 4000 Volts . . 
For Ultor Voltage of 5000 Volts . . 



0.010 max. 4 
0.009 max. 4 



i nch 
i nch 



# Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than U000 volts. 

00 For specimen focusing coil similar to JETEC Focusing Coil No. 106 
positioned with air gap toward faceplate and center line of air gap 
2-3/u" from Reference Line (See Dimensional Out line) and ul tor current 
of 200 microamperes. 

##With the tube shielded from extraneous fields, the center of the 
undeflected, unfocused, low- intens 1 ty spot will fall within a circle 
having a 9-mm radius concentric with the center of the tube face. 

4 With JETEC Deflecting Yoke No. 120, or equivalent, and under the 
following conditions: heater voltage of 6.3 volts, ultor current of 
200 microamperes, grid-No. 2 vol tage of 250 volts, and a 49-1 me raster. 
Raster width is adjusted to 11.4 cm and f ocus 1 ng-co 1 1 current is 
adjusted to g ive sharpest focus at center of tube face. Raster height 
is contracted until individual scanning lines are just barely distin- 
guishable. Line width is expressed as the quotient of the contracted 
raster height measured at the centerline of the tube face divided by 
the number of scanning lines (49). 
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TENTATIVE DATA 



5FPI5-A 
OSCILLOGRAPH TUBE 





ULTOR 

RECESSED 

SMALL BALL 

CAP 

JETEC N* J 1-22 

(NOTE I) 



MEDIUM-SHELL 

OCTAL 8-PIN BASE 

JETEC N« B8-II 

(NOTE 3) 

92CS-900IRI 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE 
AS PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + .003" -.000" I . D. AND 2" LONG'wiLL REST 
ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 
CENTER OF THE BOTTOM OF THE BASE. 
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5FPI5-A 
AVERAGE GRID-DRIVE CHARACTERISTIC 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




_ Ef= 6.3 VOLTS 


- ULTOR VOLTS = 4000 - 8000 




" GRID N*l BIASED TO CUTOFF OF - 


. UNDEFLECTED FOCUSED SPOT . 
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5TP4 
PROJECTION KINESCOPE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 




ac or dc volts 
amp 



No. 4 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 .... 

Current 0.6 

Direct I nterelect rode Capacitances (Approx.): 
Grid No.l to All Other Electrodes. ... 7.5 . . 
Cathode to All Other Electrodes 5.0 . . 

External Conductive Coat i ng to Anode No. 2 { 500 max * 

\ 100 mm. 
Phosphor (For Curves, see front of this Section) . . . 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Medium 

Focusing Method Electrostatic 

Deflection Method '. Magnetic 

Deflection Angle (Approx.) 50° 

Overall Length llr-3/4" ± 3/8 

Greatest Diameter of Bulb. . .' 5" ± 1/8 

Minimum Useful Screen Diameter 4-1/2 

Minimum Optical -Qual ity-Ci re le Diameter 4-1/4" 

Mounting Position Any 

Cap ! Recessed Small Cavity 

Base Small-Shell Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW 12C 



Pin 1- Heater 
Pin 2-Grid No.l 
Pin 6- Anode No.l 
Pin 7- Internal Con.- p ; 
Do Not Use 




Pin 10-Grid No. 2 
Pin 11- Cathode 
Pin 12 -Heater 
Cap - Anode No. 2 



Maximum Ratings, Design-Center Values: 

ANODE-No.2 VOLTAGE 27000 max. 

ANODE-No.l VOLTAGE 6000 max. 

GRILVNo.2 VOLTAGE 350 max. 

GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value 150 max. 

Positive bias value max. 

Positive peak value 2 max" 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds ... 410 max. 

After equipment warm-up period ... 175 max. 

Heater positive with respect to cathode 10 max. 

Typical Operation: 

Anode-No. 2 Voltage* 27000 . . 

Anode-No. 1 Voltage for Focus 

when anode-No. 2 current is 200 /xa. . 4320 to 5400 
See next page. >*- Indicates a 

MAR. 15, 1948 TUBE DEPARTMENT 

IAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



volts 
volts 
volts 

volts 
volts 
volts 



vol ts 
vol ts 
volts 

volts 

volts 
change. 



DATA 




5TP4 
PROJECTION KINESCOPE 



Grid-No. 2 Voltage** 200 . . volts 

Grid-No. 1 Voltage for Visual Cutoff . . -42 to -98 volts 

Anode-No. 2 Current 200 . . /xa 

Max. Anode-No. 1 Current. 65 . . /xa 

Max. Grid-No. 2 Current ±15 . . /xa 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulation of the power supply permits the instantaneous short- 
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capac- 
itor should be as follows: 

Grid-No. 1-Ci rcu it Resistance 180 mi n. ohms 

Grid-No.2-Circuit Resistance 390 min. ohms 

Anode-No. 1-Ci rcu it Resistance 6800 min. ohms 

Anode-No. 2-Ci rcu it Resistance 30000 min. ohms 

The resistors used should be capable of withstanding the volt- 
ages involved. 

Components: 

Deflection Yoke RCA Type No.20lD2 

Horizontal Output Transformer (for 

use with two 6BG6-G's). . . RCA Type N0.211T2 
Vertical Output Transformer RCA Type No.204T2 

* Brilliance and definition decrease with decreasing anode voltages. In 
general, anode No. 2 voltage should not be less than 20000 volts. 

** Subject to variation of ±40* if it is desired to operate any tube at 
a grid-no. 1 cutoff bias of -70 volts. 

Visual extinction of undetected focused spot. 



►indicates a change. 
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5TP4 
PROJECTION KINESCOPE 




OPTICAL 
QUALITY CIRCLE 
2 Vq" MIN. R.— 



HIGH -VOLTAGE 

EXTERNAL 

CONDUCTIVE COATING 

CONNECTED TO CAP 




REFERENCE 

LINE 

(NOTE 2) 



EXTERNAL 

CONDUCTIVE 

COATING 

(NOTE 4) 



SEE NOTE 3 
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NOTE l: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO- 
SITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE-NO. 2 TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF 10°. ANODE-No.2 TERMINAL IS ON 
SAME SIDE AS VACANT PIN POS I TION. No. 3. 

NOTE 2: REFERENCE L I NE I S DETERMI NED BY POSI TION WHERE HINGED 
GAUGE 1.500" + .003" - .000" I . D. AND 2" LONG WILL REST 
ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. 

NOTE «H EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
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5TP4 
AVERAGE CHARACTERISTICS 
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5UPI 
OSCILLOGRAPH TUBE 




ELECTROSTATIC FOCUS 



ELECTROSTATIC DEFLECTION 



General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10% . . . . ac or dc volts 

Current 0.6 amp 

Direct I nterelectrode Capacitances (Approx.) 

Grid No.l to All Other Electrodes. ... 8.0 . . . /x^f 

DJl to DJ2 2.5 . . . fjfif 

DJ3 to DJ4 2.5 . . . Avzf 

DJi to All Other Electrodes 11.0 . . . wrf 

DJ2 to All Other Electrodes 8.0 . . . /^f 

DJ3 to All Other Electrodes 7.0 . . . wri 

DJ4 to All Other Electrodes 8.0 . . . /^f 

Phosphor (For Curves, see front of this Section) . . . .No.l 

Fluorescence Green 

Persistence Medium 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Overall Length 14-3/4" ± 3/8" 

Greatest Diameter of Bulb 5-1/4" ± 3/32" 

Minimum Useful Screen Diameter 4-1/2" 

Mounting Position Any 

Base Small -Shell Duodecal 12-Pin 

Basing Designation for BOTTOM VIEW 12E 




Pin 8-Anode No. 2, 

Grid No. 2 
Pin 9 -Deflecting 

Elect rode" DJ2 
Pin 10- Deflecting 

Electrode DJi 
Pin 11- Internal Con. 

Do Not Use 
Pin 12- Heater 



Pin 1 -Heater 
Pin 2-Grid No.l 
Pin 3 -Cathode 
Pin 4 -Anode No. 1 
Pi n 5-1 nternal Con. 

Do Not Use 
Pi n 6 - Deflect i ng 

Electrode DJ3 
Pin 7 -Deflecting 

Electrode DJ 4 

DJ 1 and DJ 2 are nearer the screen 
DJ„ and DJ 4 are nearer the base 

With DJ 1 positive with respect to DJ2, the spot is de- 
flected toward pin 4. With DJ 3 positive with respect to 
DJ 4 , the spot is deflected toward pin I. 

The angle between the trace produced by DJ | and DJ2 and 
its intersection with the plane through the tube axis and 
pin I does not exceed 10°. 

The angle between the trace produced by DJ 3 and DJ4 and 
the trace produced by DJ j and- DJ 2 is 90° + 30. 
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5UPI 
OSCILLOGRAPH TUBE 



Maximum Ratings, Design-Center 


Values'. 








ANODE-No.2 ■ VOLTAGE 






2500 max, 


volts 


ANODE-No. 1 VOLTAGE 






1000 max. 


volts 


GRID-No.l (CONTROL ELECTRODE) 


VOLTAGE: 








Negative bias value 






200 max. 


volts 


Positive bias value 






max. 
2 max. 


volts 
vol ts 


Peak positive value 






PEAK VOLTAGE BETWEEN ANODE No. 


2 








AND ANY DEFLECTING ELECTRODE. 




500 max. 


volts 


PEAK HEATER-CATHODE VOLTAGE: 










Heater negative with respect 


to cathode. 


125 max. 


volts 


Heater positive with respect 


to cathode. 


125 max. 


volts 


Equipment Design Ranges: 










For any anode-No. 2 voltage (El 


2 ) between 1000* and 250c 


volts 


Anode-No. 1 Voltage ... 17% to 32% 


of 


E b2 ... 


vol ts 


Max. Grid-No. 1 Voltage 










for Visual Cutoff 


4.5% Of 


E b2 




vol ts 


Anode-No. 1 Current for 










Any Operating Condition 


-15 to 


+10 


. . m i c roamp 


Deflection Factors: 










DJi A DJ2 


28 to 38.5 


v dc/ in./k\ 


f of Eb2 


DJ3 A DJ 4 


23 to 


31 


v dc/ in./kv of L^ 


Examples of Use of Design Ranges: 








For anode-No. 2 voltages oj 


1000 




2000 


volts 


Anode-No. 1 Voltage . . . 


170 - 320 


340-640 . . 


volts 


Max. Grid-No. 1 Voltage 










for Visual Cutoff 


-45 




-90 . . 


vol ts 


Deflection Factors: 










DUl A DJ 2 


28-38.5 




56-77 volts 


dc/ in. 


DJ3 A DJ4 


23-31 




46-62 volts 


dc/ in. 


Maximum Circuit Values: 










Grid-No. 1-Circuit Resistance 
Resistance in Any Deflecting 






1.5 max. r 


negohms 










Electrode Circuit . . 




5.0 max. r 


negohms 


* Recommended minimum value. 










D it is recommended that the deflect i ng-electrode-c i rcu it resistances 


be approximately equal. 










■ Anode no. 2 and grid no. 2, which 


are connec 


-ted 


together with 


n tube, 


are referred to herein as anode 


No. 2. 
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% 



TYPICAL CIRCUIT 




GRID MODULATION 
INPUT 



Rl R2: 2.5 Megohms, 0.5 Watt 
R3 : 6 Megohms, 3 Watts 
R4: 2-Megohm Potentiometer 
R5: 1 Megohm, 0.5 Watt 
R6: 0.5-Megohm Potentiometer 
R7: 0.5-Megohm, 0.5 Watt 
R8:Not less than 2000 ohms per 
volt of positive signal 
R9: 5-Megohms, 0.5 Watt 



92CM-68I9 

R10-R11, R12-R13: Dual Poten- 
tiometers, RlO, Rll, R12, R13: 
0.5 Megohm 
Riu Rl5 Rl6 Rl7: 2.2 Megohms, 

0.5 Watt 
Cl: 0.1 fi.f , 2500 Volts 
C2: l fif., 200 Volts 
C3: 0.0001 fif , 2500 Volts 
C4 C5 C6 C7: 0.1 tf , 600 Volts 



The license extended to the purchaser of tubes appears in 
the License Notice accompanying them. Information contain- 
ed herein is furnished without assuming any obligations. 
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SMALL-SHELL 

DUODECAL 
12-PIN BASE , 
(NOTE 0\*l 


l 


r B 




< 


' 


j 


tr-r 


♦ 

D 




iqil 


m *-c 




$_0F BULB WILL NOT DEVIATE MOR 


E THAN 2° IN ANY DIRECTION 


FROM * 


THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 


NOTE 1: .THIS BASE MAY BE SUPERSEDED BY AN ALTERNATE BASE 


WHICH WILL FIT THE SAME SOCKET BUT WHICH WILL HAVE A FLARED 


SHELL INDICATED BY THE DASHED LINES AND D 1 MENS 1 ONED APPROXI- 


MATELY AS FOLLOWS: 


A»1.85" MAX., B=0.500", C = 0.200" MIN., D = 0.925". 
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AVERAGE CHARACTERISTICS 
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5UP7 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



The 5UP7 is the same as the 5UP1, except that it has 
a screen of the greenish-yellow, long-persistence type, 
designated P7. Persistence of useable brightness can 
be obtained with an anode-No. 2 voltage of as low as 
1500 volts. 



The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 

as well as PERSISTENCE CURVES of BUILDUP and DECAY 

for the P7 PHOSPHOR are shown at the beginning 

of this section 
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// 



OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



The 5UP11 is the same as the 5UP1, except that it has 
a screen of the short-persistence, blue-fluorescence 
type designated Pll. Its highly actinic fluorescent 
spot of unusual ly high brightness makes the 5UP11 par- 
ticularly useful for photographic recording. Because 
its improved phosphor has exceptional brightness for 
a blue screen, the 5UP11 is also quite useful for 
visual observation of phenomena. Radiation of useable 
intensity can be obtained with anode-No. 2 voltages as 
low as 1500 volts. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC 

of the Pll PHOSPHOR is shown 

at the beginning of this section 
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DATA 

General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No.l to All Other Electrodes 7.5 ... w.f 

Cathode to All Other Electrodes 5 . . . /x/zf 

External Conductive Coating to Anode No. 2 . f^? max * • ^\ 

1100 mm. . wJ 

Phosphor (For Curves,see front of this Section) Pll 

Fluorescence Blue 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 50° 

Overall Length 11-7/16" ± 3/8" 

Greatest Diameter of Bulb 5" ± 1/8" 

Minimum Useful Screen Diameter 4-1/4" 

Raster Size (Approx.) 2-1/2" x 3-3/8" 

Mounting Position Any 

Cap Recessed Small Cavity 

Base Small -Shell Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW 12C 

Pin 1- Heater Jl^L Pin 10 -Grid No. 2 

Pin 2-Grid No.l /[ \ Pin 11-Cathode 

Pin 6 -Anode No.l [rtzzzz \ Pin 12 -Heater 

Pin 7- Internal Con.- J/ ^ZZZ ^^Jins Cap -Anode No. 2 
Do Not Use 



Maximum Ratings, Design-Center Values: 

ANODE-No.2 VOLTAGE 

ANODE-No.l VOLTAGE 

GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds. . . 

After equipment warm-up period . . . . 

Heater positive with respect to cathode. 




27000 max. 

6000 max. 

350 max. 


vol ts 
volts 
volts 


150 max. 
max. 
2 max. 


volts 
volts 
volts 


410 max. 
125 max. 
125 max. 


volts 
volts 
volts 



Typical Operation: 

Anode-No. 2 Voltage*. 

*: See next page. 



27000 



volts 
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to 5400 


volts 


200 


volts 


to -98 


volts 


20 


/iamp 


25 


A/amp 


to +15 


Atamp 



Anode-No. 1 Voltage Range for 

Anode-No. 2 Current of 20 jzamp 4200 

Grid-No. 2 Voltage** 

Grid-No. 1 Voltage for Visual Cutoff ... -42 

Anode-No. 2 Current 

Max. Anode-No. 1 Current 

Grid-No. 2 Current Range -15 

Maxinum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent regu- 
lation of the power supply permits the instantaneous short- 
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capacitor 
should be as follows: 

Grid-No. 1-Ci rcuit Resistance 180 min. ohms 

Grid-No. 2-Ci rcuit Resistance 390 min. ohms 

Anode-No. 1-Ci rcuit Resistance 6800 min. ohms 

Anode-No. 2-Ci rcuit Resistance 30000 min. ohms 

The resistors used should be capable of withstanding the volt- 
ages involved. 

Components: 

Deflecting Yoke RCA Type No. 201D11 

Hor. Deflection Output Transformer: 

For use with 6AS7-G booster scanning tube 

and separate high-voltage supply . . . RCA Type No. 204T1 
Forusewlth single high-voltage tripler 

supply employing 3 lB3-fcT/8 016's . . . RCA Type No. 211T2 
Ver. Deflection Output Transformer ... RCA Type No. 204T2 

Brilliance and definition decrease with decreasing anode voltages. In 
general, anode-No. 2 voltage should not be less than 15000 volts. 
Subject variation of ± uof when grid-Ho.i voltage cutoff is desired at 
-70 volts. 

OPERATING NOTES 



Soft x-rays are produced when the 5WP I I is operated with an 
anode-No. 2 vol tage above approximate ly 20000 volts. These rays 
can constitute a health hazard unless the tube is adequately 
shielded. Relatively simple shielding should prove adequate, 
but the need for this precaution should be considered in equip- 
ment design. 

Resolution of better then 700 lines at the center of the re- 
produced picture can be produced by the 5WP 1 1 . To utilize such 
resolution capability in the horizontal direction with the 
standard scanning rate of 525 lines, it is necessary to use a 
video amplifier hav ing a band-width of at least 10 megacycles. 
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The screen of the 5WP I I has highly actinic blue radiation, and 
is particularly ef feet ive for photography . The presistence of 
the radiation is sufficiently short to prevent "carry over" 
from one frame to the next. The persistence is dependent to 
some extent on the current density in the focused spot, and 
decreases with current density. 

Operat ion of the 5WP II results in gradual browning ot the face. 
The rate of browning increases markedly with increase in anode- 
No. 2 voltage, i s proport i onal to beam current, and is inversely 
proportional to the scanned area. The browning is most notice- 
able during initial operation; thereafter, a gradual increase 
in the amount of browning will be observed during the life of 
the tube. 



OUTLINE DIMENSIONS for the 5WP11 are the same 
as those for the 5WP15 
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FLYING- SPOT CATHODE-RAY TUBE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For use in Flying-Spot Video-Signal Generators 



DATA 

General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No.l to All Other Electrodes 7.5 . . /i/xf 

Cathode to All Other Electrodes 5 . . ^f 

External Conductive Coating to Anode No. 2. . j 522 m ? X * m \ 

\ 100 mm. wii 

Phosphor No. 15 

Fluorescence: 

Visible Radiation Blue-Green 

Invisible Radiation Near Ultraviolet 

Phosphorescence: 

Persistence of Visible Radiation ^ery Short 

Persistence of Invisible Radiation . . . Extremely Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 50° 

Overall Length 11-7/16" ±3/8 

Greatest Diameter of Bulb 5" ± 1/8 

Minimum Useful Screen Diameter 4-1/4 

Minimum Inside Diameter of Deflecting Coil 1.505 

Mounting Position Any 

Cap Recessed Small Cavity 

Base Small-Shell Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW 12C 

Pin 1-Heater (6) g) Pin 10-Grid No. 2 

Pin 2-Grid No.l /f\ Pi n 11 - Cathode 

Pin 6 -Anode No.l /A= — \ n - * 

Pin 7- Internal Con.- V -::=-^L Pm 12- Heater 

Do Not Use ^^'ASifr Ca P -Anode No. 2 



Maximum Ratings, Design-Center Values: 

AN0DE-No.2 VOLTAGE 27000 max. 



ANODE-No.l VOLTAGE 

GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds. . . 

After equipment warm-up period .... 

Heater positive with respect to cathode. 



6000 max. 
350 max. 

150 max. 
max. 
2 max. 



410 max. 
125 max. 
125 max. 



volts 
volts 
volts 

volts 
volts 
volts 



volts 
volts 
volts 
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Typical Operation: 

Anode-No<2 Voltage* 20000 . . volts 

Anode-No. 1 Voltage Range for 

Anode-No. 2 Current of 150 ^lamp. . . 3000 to 3800 volts 

Grid-No. 2 Voltage** 200 . . volts 

Grid-No. 1 Voltage for Visual Cutoff . -42 to -98 volts 

Anode-No. 2 Current 150 . . j*amp 

Max. Anode-No. 1 Current 200 . . ^amp 

Grid-No. 2 Current Range -15 to +15 /xamp 

Maximum Circuit Values: 

Grid-No. 1-Circu it Resistance 1.5 max. megohms 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulation of the power supply permits the instantaneous short- 
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capacitor 
should be as follows: 

Grid-No.l-Circuit Resistance 180 mi n. ohms 

Grid-No.2-Circuit Resistance 390 min. ohms 

Anode-No. 1-Ci rcu it Resistance 6800 min. ohms 

Anode-No. 2-Circu it Resistance 30000 min. ohms 

The resistors used should be capable of withstanding the volt- 
ages involved. 

Components: 

Deflecting Yoke RCA Type Ho. 201D11 



Brilliance and definition decrease with decreasing anode voltages. In 
general, anode-No. 2 voltage should not be less than 15000 volts. 

** Subject to variation of ±»0S when grid-No. 1 voltage cutoff i s desi red 
at -70 volts. 

Visual extinction of undetected focused spot. 



OPERATING NOTES 

8oft x-rays are produced when the 6WP16 la operated with an 
anode-No. 2 voltage above approximately 20000 volts. These 
rays can constitute a health hazard unless the tube Is ade- 
quately shielded. Relatively simple shielding should prove 
adequate, hut the need for this precaution should be con- 
sidered In equipment design. 

Resolution of better than 700 lines at the center of the re- 
produced picture can be produced by the 6WP16. To utilize 
such resolution capability In the horizontal direction with 
the standard scanning rate of 626 lines, it is necessary to 
use a video amplifier having a band-width of at least 10 
megacycles. 

The blue-green radiation decays hyperbollcally to about 30 
per cent of its Initial value In 1.6 microseconds. The ultra- 
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violet radiation has an equivalent exponential decay with a 
time constant less than 0.06 microsecond. The frequency re- 
sponse of the ultraviolet radiation Is substantially constant 
for a range of 3 megacycles and then decreases exponentially 
toward zero at approximately 100 megacycles. 

The P15 screen is more sensitive to heat than other standard 
types of phosphors. it shows a decrease In efficiency with 
Increase In temperature. use of forced air from a small 
blower directed against the face of the tube Is, therefore, 
suggested to counteract the heating effect of the electron 
beam when optimum efficiency of the screen Is desired at 
maximum anode-No. 2 current. 

Operation of the 5WP15 results In gradual browning of the 
face. The rate of browning Increases markedly with lncreas.e 
In anode-No. 2 voltage. Is proportional to beam current, and 
Is Inversely proportional to the scanned area. The browning 
Is most noticeable during Initial operation; thereafter, a 
gradual Increase in the amount of browning will be observed 
during the life of the tube. 



BLOCK DIAGRAM OF FLYING-SPOT VIDEO SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 



VERTICAL I HORIZONTAL 
SAWTOOTH GENERATORS 



VERTICAL OUTPUT 
AMPLIFIER 



HORIZONTAL OUTPUT 
AMPLIFIER 



HIGH- VOLT AGE 
POWER SUPPLY 



TO 
GRID N&I 



r*€H 



HORIZONTAL 



SCANNING 

HIGH 



DEFLECTION 
YOKE 



MULTIPLIER 

PHOTOTUBE 

POWER 

SUPPLY 



SYNCHRONIZING 

SIGNAL 

GENERATOR 




^931-A 

ULTRAVIOLET 
FILTER 
CONDENSER LENSES 



VIDEO 

AMPLIFIER 

WITH 

EQUALIZATION 



BLANKING ' 
SIGNAL 



BLANKING 
AMPLIFIER 



TO LINE 
AMPLIFIER 



Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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SCREEN RADIUS 
2l^*MIN.— 4H 
i • — «<*■ 




NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO- 
SITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE-No.2 TERMINAL BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF 10°. ANODE-NO. 2 
TERMINAL IS ON SAME SIDE AS VACANT PIN POSITION No. 3. 

MOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003" - .000" AND 2" LONG WILL 
REST ON BULB CONE. 

MOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE •**. <£_ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DI- 
RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF THE BOTTOM OF THE BASE. 
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5 GRID-NS2 VOLTS = 200 TOTE 
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5ZPI6 
FLYING-SPOT CATHODE-RAY TUBE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
For use in Flying-Spot Video-Signal Generators 



'* 



ac or dc volts 
amp 



DATA 
General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ... 

^ Current 0.6 . . . 
irect Interelectrode Capacitances: 

Grid No.l to All Other Electrodes 8 . . . ■ wtf 

Cathode to All Other Electrodes 5 . . . M^f 

External Conductive Coating to Anode . . . 1^00 max. . m i 
a 1100 mm. . fifif 

Phosphor (For Curves, see front of this Section) . . . No. 16 

Fluorescence Violet and Near-Ultraviolet 

Phosphorescence Violet and Near-Ultraviolet 

Persistence Extremely Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 40° 

Overall Length 14-3/8" ± 3/8" 

Greatest Diameter of Bulb 5" ± 1/8" 

Minimum Useful Screen Diameter 4-1/4" 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Base Small-Shell Duodecal 7-Pin (JETEC No.B7-51) 

BOTTOM V I EW 
Pin 1 -Heater J?^\ Pin 11 - Cathode 

Pin 2-Grid No.l %/ \ Pin 12-Heater 

Pin 6-GridNo.3 [/^"^l Cap "Anode 

Pin 7- Internal Co n .- d( fr-j^K /§) C-External 

Do Not Use (^nJ\J^m) Conductive 

Pin 10 -Grid No. 2 (fr® Coating 

SOCKET COW ACTS CORRESPONDING TO VACANT 

PIN POSITIONS 3, 4, 5, 8, * 9 SHOULD 

BE REMOVED 

Maximum Ratings, Design-Center Values: 

ANODE VOLTAGE 27000 max 

GRIO-No.3 VOLTAGE 

RID-No.2 VOLTAGE 

,RID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
. During equipment warm-up period not 

' exceeding 15 seconds. . . 410 max. volts 

After equipment warm-up period .... 150 max. volts 

Heater positive with respect to cathode. 150 max. volts 



000 max. 


volts 


000 max. 


volts 


350 max. 


volts 


150 max. 


volts 


max. 


volts 


2 max. 


volts 
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5ZPI6 
FLYING-SPOT CATHODE-RAY TUBE 



Typical Operation: 

Anode Voltage* 

Grid-No. 3 Voltage Range for 

Anode Current as Indicated 

Grid-No. 2 Voltage** 

Grid-No. 1 Voltage for Visual 

Extinction of Undeflected 

Focused Spot 

Anode Current 

Max. Grid-No. 3 Current for 

Anode Current as Indicated 
Grid-No. 2 Current Range. . . 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 



20000 



4700 ± 12% 
200 



-70 
25 



27000 volts 



6300 ± 12% 
200 



-70 
15 



75 



25 



volts 
volts 



volts 
/-tamp 

/xamp 



-15 to +15 -15 to +15 Atamp 



1.5 max. megohms 



' Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 20000 volts. 

'* Subject to variation of ± 40* when grid-No. 1 voltage cutoff i s des! red 
at the average cutoff value of -70 volts. 

3 Subject to variation of ± 401 when grid-No. 2 voltage is maintained at 
200 volts. 



OPERATING NOTES 

X-Ray Warning. X-ray radiation is produced at the face of 
the 5ZPI6 when it is operated at its normal anode voltage. 
These rays can constitute a health hazard unless the tube 
is adequately shielded for x-ray radiation. Although 
relatively simple shielding should prove adequate, make 
sure that it provides the. required protection against 
personal injury. 

Resolution of better than 1000 lines at the center of the 
reproduced picture can be produced by the 5ZPI6 when it is 
operated with 27000 volts on the anode. At lower anode 
voltages, the resolution capability decreases. To obtain 
high resolution in the horizontal direction, it i s necessary 
to use a video amplifier having a bandwidth of about 20 
megacycl es. 

The ultraviolet output of the 5ZPI6 is a linear function of 
the anode current. For any particular value of anode 
current, the ultraviolet output is approximately 50 per 
cent higher when the 5ZPI6 is operated with 27000 volts 
on the anode than when operated with 20000 volts. 
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5ZPI6 
FLYING-SPOT CATHODE-RAY TUBE 




screen radius 
z'/s'min 




EXTERNAL' 

CONDUCTIVE 

COATING 

(NOTE 3) 



SEE NOTE 4 



92CM-7574 

NOTE l: THE PLANE THROUGH THE TUBE AX I S AND VACANT PIN PO- 
SITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT 
THE TUBE AXIS) OF ± 10°. ANODE TERMINAL IS ON SAME SIDE AS 
VACANT PIN POSITION No. 3. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF THIS 
SECTION) AND Wl TH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY INTERSECTION OF PLANE CC OF THE GAUGE 
WITH THE GLASS FUNNEL. 

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 4: 4 OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 
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5ZPI6 
AVERAGE CHARACTERISTICS 



* 




TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERIE 



92CM-7576 



7BP7-A 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 




DATA 
Genera): 
Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capaci tances (Approx.): 

Grid No.l to All Other Electrodes 8.5 mif 

Grid No. 2 to All Other Electrodes 7 /^f 

Cathode to All Other Electrodes 5 /i^f 

Phosphor (For Curves, see front of this Section) ... No. 7 

Fluorescence Blue 

Phosphorescence Greenish-Yellow 

Persistence of Phosphorescence Long 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 53° 

Overall Length 13-1/4" ± 3/8" 

Greatest Diameter of Bulb 7" ± 1/8" 

Maximum Useful Screen Diameter 6" 

Mounting Position Any 

Cap Recessed Small Ball 

Base Long Medium-Shell Octal 8-Pin 

BOTTOM VIEW 



Pin 1-No 

Connection 
Pin 2- Heater 
Pin 3-Grid No. 2 
Pin 4- No 

Connection 
Pin 5-Grid No.l 




Pin 6- 

Pin 7- 

Pin 8- 

Cap - 



-No 

Connection 

- Cathode 

- Heater 

- Anode, 
Grid No. 3 



Maximum Ratings, Design-Center Values: 

AN0DE # VOLTAGE 

GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK GRID-No.l DRIVE FROM CUTOFF 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Typical Operation: 

Anode Vol tage* 

Grid-No. 2 Voltage. . . . 
Grid-No. 1 Voltage Range 
Focus i ng-Co i 1 Current* . 
Spot Position 



4000 

250 

-25 to -70 

75 to 102 

# 



8000 max. 
700 max. 

125 max. 

max. 

2 max. 

65 max. 

125 max. 
125 max. 



7000 

250 

-25 to -70 

99 to 135 



vol ts 
volts 

volts 
volts 
volts 
volts 

volts 
volts 



volts 

volts 

volts 

ma 



See next page. 
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7BP7-A 
OSCILLOGRAPH TUBE 



Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulation of the power supply permits the instantaneous short- 
circuit current to exceed 1 ampere, the effective resistance 
in ci rcu it between .indicated electrode and the output capacitor 
should be as follows: 

Grid-No. 1-Ci rcu it Resistance 150 mi n. ohms 

Grid-No. 2-Ci rcuit Resistance 820 mi n. ohms 

Anode-Circuit Resistance 9100 min. ohms 

The resistors used should be capable of withstanding the volt- 
ages involved. 

Components: 

RCA Focusing Coil RCA Type No. 202D1 

Anode and grid No. 3, which are connected together within tube, are re- 
ferred to herein as anode. 

At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode input power to 6 watts. 

* Brilliance and definition decrease with decreasing anode voltage, in 
general, the anode voltage should not be less than 4000 volts. 

For visual extinction of undeflected focused spot. 

A For JETEC Focusing Coil Mo. 106, or equivalent, with center line of air 

?ap approximately 2-3/*" from reference 1 i ne (see Outline Drawing), and 
otal anode current of 200 microamperes. 

# The center of the undeflected, unfocused spot will fall within a circle 
having 12 mm radius concentric with the center of the tube face. 



JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 

IAOIO CORPORATION OF AMEIICA, HARRISON, NEW JEISEV 



7BP7-A 
OSCILLOGRAPH TUBE 



%. 




±'/ 4 " 
J 



11 



ANODE 

RECESSED 

SMALL BALL 

CAP 

(NOTE 1) 



13!^ 



EFFECTIVE 
CENTER OF 
DEFLECTION 



LONG MEDIUM- 
SHELL OCTAL 
^8-PlN BASE 
(NOTE 3) 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE TERMI- 
NAL BY AN ANGULAR TOLERANCE ( MEASURED .ABOUT THE TUBE AXIS) 
OF 10°. ANODE TERMINAL I S ON SAME SIDE OF TUBE AS PIN No. 5. 

NOTE 2: REFERENCE L I NE I S DETERMINED BY POSITION WHERE GAUGE 
I. 430" + .003" - .000" I.D. AND 2" LONG WILL REST ON BULB 
CONE. 

NOTE 3: t_ 0F BULB WILL N0T DEVIATE MORE THAN 2° IN ANY DI- 
RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 

92CM-6367R3 
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AVERAGE CHARACTERISTIC 
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7CPI 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS, MAGNETIC DEFLECTION 




General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ±10% . . . ac or dc volts 

Current 0.6 amp 

Direct I nterelectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes. ... 8.0 .... uuf 

Cathode to All Other Electrodes 6.5 .... MMf 

Phosphor (For Curves, see front of this Section) .... No.l 

Fluorescence Green 

Persistence Medium 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Solid Deflection Angle (Approx.) 57° 

Overall Length 13-7/16" ±3/8" 

Greatest Diameter of Bulb 7" ±1/8" 

Minimum Useful Screen Diameter 6-1/2" 

Cap Recessed Smal 1 Bal 1 

Mounting Position Any 

Base Long Medium-Shell Octal 8-Pin 



Basing Designation for BOTTOM VIEW 

Pin 1 -No Connection 

Pin 2 -Anode No.l 

Pin 3 -No Connection (3/ Nl \6) 

Pin 4 -Grid No. 2 ?2d 

Pin 5-Grid No.l (2\ T^C?) 



Maximum Ratings, Design-Center Values'. 




6AZ 

Pin 6 -Cathode 
Pin 7 -Heater 
Pin 8 -Heater 
Cap -Anode No. 2 



ANODE-No.2 VOLTAGE 

ANODE-No.l VOLTAGE 

GR ID-No. 2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 



8000 max. volts 

2400 max. volts 

300 max. volts 

125 max. volts 

2 max. volts 

125 max. volts 

125 max. volts 



Typical Operation: 

Anode-No. 2 Voltage* 

Anode-No. 1 Voltage for 
Focus at 75% of Grid-No. 1 

Voltage for Cutoff . 



Voltage 
Grid-No. 2 Voltage. . . 
Grid-No. 1 Voltage for 
Visua 



Cutoff** 



4000 



780 
250 



-45 



7000 



1365 
250 

-45 



volts 



volts 
volts 



*. See next page. 
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RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




7CPI 
OSCILLOGRAPH TUBE 



Brl 11 iance and def init ion decrease with decreas ing anode-No. 2 voltage. 
In general , the anode-No. 2 voltage should not be less than U000 volts, 
individual tubes may requi re between -30s and+20J of thevalues shown 
with grid-No.i voltages between zero and cutoff. 

Visual extinction of undetected focused spot. Supply should be ad- 
justable to+50* of Indicated value. 



Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance. 



1.5 max. megohms 
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7CPI 
OSCILLOGRAPH TUBE 





ANODE N$2 

RECESSED 

SMALL BALL 

CAP 

(NOTE 1) 



EFFECTIVE 
CENTER OF' 
DEFLECTION 



LONG MEDIUM- 
'SHELL OCTAL 
8-PIN BASE 
(NOTE 3) 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 
No. 2 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE NONTERMINAL BY AN ANGULAR TOLER- 
ANCE (MEASURED ABOUT THE TUBE AXIS) OF 10°. 
ANODE NO. 2 TERMINAL IS ON SAME SIDE OF TUBE AS 
PIN No. 2. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION 
WHERE GAUGE 1. 430" -f- .003" - .000" I . D. AND 2" 
LONG WILL REST ON BULB CONE. 

MOTE 3: t0F ^BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDI CULAR ERECTED 
AT THE CENTER OF THE BOTTOM OF THE BASE. 

92CM-6364R2 
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7CPI 
AVERAGE CHARACTERISTICS 



I I I I I 1 I I I I I I I I I I I I II, I I I I II I I I 1 1 I I I I I I I I 



Ef=6.3 VOLTS 

AN0DE-N2I VOLTS ADJUSTED TO GIVE FOCUS 

GRID-N2 2 VOLTS =250 
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7DP4 
KINESCOPE 



ELECTROSTATIC FOCUS 



MAGNETIC DEFLECTION 



DATA 

General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelectrode Capacitances (Approx.): 

Grid No.l to A11 Other Electrodes 6 

Cathode to A11 Other Electrodes 5 

External Conductive Coating to Anode No.21 1 ™ "*f x 
3 \ 400 mi n 



u.uf 
uuf 

uu.f 
No. 4 



Phosphor (For Curves, see front of this Section) 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Medium 

Focusing Method Electrostatic 

DeT lection Method Magnetic 

Deflection Angle (Approx.) 50° 

Ion Trap Magnetic 

External Coating Conductive 

Overall Length 14-1/16" ± 3/8" 

Greatest Diameter of Bulb 7-3/16" ± 1/8" 

Minimum Useful Screen Diameter 6" 

Raster Size (Approx.) 4" x 5-1/2" 

Mounting Position Any 

Cap Recessed Small Cavity 

Base Small- Shell Duodecal 7-Pin 

BOTTOM VIEW 



Pin 1 - Heater 
Pin 2 -Grid No.l 
Pin 6- Anode No.l 
Pin 7- Internal Con.- 
Do Not Use 



Maximum Ratings, Design-Center Values: 
ANODE-No. 2" VOLTAGE* 




Pin 10-Grid No. 2 
Pin 11 -Cathode 
Pin 12- Heater 

Cap - Anode No. 2, 
Grid No. 3 



ANODE-No. 1 VOLTAGE 

GRID-No.2 VOLTAGE 

GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect, to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 

After equipment warm-up period .... 

Heater positive with respect to cathode. 

, : See next page. 
<- Indicates a change. 



8000 max. volts 

2400 max. volts 

410 max. volts 

125 max. volts 

max. volts 

2 max. volts 



410 max. vol ts 
150 max. volts 
150 max. volts 
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■AOIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 



7DP4 
KINESCOPE 



Typical Operation: 

Anode-No. 2 Voltage* 6000 . . volts 

Anode-No. 1 Voltage for Focus 1215. to 1645 volts 

Grid-No. 2 Voltage 250 . . volts 

Grid-No. 1 Voltage for Visual Cutoff**. -27 to -63 volts 

Max. Anode-No. 1 Current Range -15 to +10 /zamp 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to 1 imit the continuous short-circuit cur- 
rent to 5 ma. If the supply permits the instantaneous short- 
circuit current to exceed 1 ampere, or is capable o'f storing 
more than 250 microcoulombs, the effective resistance in cir- 
cuit between indicated electrode and the output capacitor 
should be as fol lows: 

Grid-No. 1-Ci rcu i t Resistance 150 min. ohms 

Grid-No. 2-Ci rcu it Resistance 470 min. ohms 

Anode-No. 1-Ci rcu it Resistance 2700 min. ohms 

Anode-No. 2-Ci rcu it Resistance 9100 min. ohms 

;The resistors used should be capable of withstanding the volt- 
ages involved. 

Components: 

Ion-Trap Magnet* RCA Type No.203Dl 

Deflecting Yoke* RCA Type No.201D12 

m Anode No. 2 and grid No. 3, whi ch are connected together within tube, are 

referred to herein as anode No. 2. 
* The product of anode-No. 2 vol tage and average anode-No. 2 current should 

never exceed 6 watts. 

Brilliance and definition decrease wi th decreasi ng anode-No. 2 voltage. 
In general, anode-No. 2 voltage should not be less than 5000 volts. 

With the combined grid-No. 1 bias voltage and video-signal voltage ad- 
justed to produce a highlight brightness of 12 foot-1 amberts on a 4" x 
5-1/2" picture area. 
Visual extinction of undetected focused spot. 

The dc current requi red by th is magnet is approx. 70 ma. for the typical 
operating conditions shown. 

The horizontal def 1 ect ing-coi 1 current required by this yoke to pro- 
duce 5-1/2" picture width is approx. 410 ma. peak-to-peak under the 
typical operating conditions shown. The current varies d i rectly as th* 1 
square root of the anode-No. 2 voltage. 



►Indicates a change. 
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7DP4 
KINESCOPE 




l" FOR 
TUBE SUPPORT 




4 '^ MINI, 
(NOTE 6) 



SEE NOTE 7 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO- 
SITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE No. 2 TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF 10°. ANODE No. 2 TERMINAL IS ON 
SAME SIDE AS VACANT PIN POSITION No. 3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003** - .000" I . D. AND 2" LONG WILL 
REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DI- 
AMETER OF 1-7/8". 

NOTE 1: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 6: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 



OCTOBER 15, 1947 tube department 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-6664R1A 




7DP4 
KINESCOPE 



(continued from preceding page) 

PIN No. 6 AND TUBE AXIS PASSES THROUGH L I NE JOINING CENTERS 
OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD OF ION- 
TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT 
TO PIN No. 6 AND SOUTH POLE TO PIN No. 12. 

NOTE 6: LOCATION OF DEFLECTING YOKE MUST BE WITHIN THIS 
SPACE. 

MOTE 7: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET. 

MOTE 8: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED 
CLEAR AREA AROUND ANODE CAP. 

92CM-6664RI 
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AVERAGE CHARACTERISTICS 




1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


1 1 1 1 1 1 II 1 1 II 


1 1 iji 1 1 ij 


E f = 6.3 VOLTS 

AN0DE-N2 2 VOLTS=6000 

ANODE-Nai VOLTS ADJUSTED TO GIVE FOCUS 

GRID-N22 VOLTS=250 

GRID-N2 1 BIASED TO CUTOFF 

RASTER SIZE 4.2" X 5.6" 
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7 J PI 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 




DATA 
General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6 ... ^uf 

DJ-l to DJ 2 3 ... wrf 

DJo to DJ4 2 ... /x/xf 

DJ^_ to All Other Electrodes 9 ... iixxf 

DJ 2 to All Other Electrodes 9 ... /xixf 

DJo to All Other Electrodes 7 ... /xxzf 

DJ4 to All Other Electrodes 7 ... t^f 

Phosphor (For Curves, see front of this Section) No.l 

Fluorescence and Phosphorescence Green 

Persistence of Phosphorescence Medium 

Focusing Method Electrostatic 

Deflection Method • Electrostatic 

Deflect i ng-Electrode Arrangement . . . See Outline Drawing 

Overall Length 14-1/2" ± 3/8" 

Greatest Diameter of Bulb 7" ± 1/8" 

Minimum Useful Screen Diameter 6" 

Mounting Position Any 

Base Medium-Shell Diheptal 12-Pin 

Basing Designation for BOTTOM VIEW 14Gi 

Pin 1- Heater Pin 9 -Anode No. 2, 

Pin 2 -Cathode Grid No. 2 

Pin 3-Grid No.l ^^ Pin 10 - Deflect ing 

Pin 4- No yV^wi) Electrode 

Connection (Sjf ]L >tf^© DJ2 

■ Pin 5 -Anode No.l ^\2 == y^fc) Pin 11 - Deflect ing 

Pin 7- Deflecting ^X-~Ij fa Electrode 

Electrode £sA-<^ DJ 1 

DJ3 (M*> Pin 12- Internal 

Pin 8 -Deflect ing Connection- 

Electrode Do Not Use 

D.J 4 Pin 14 -Heater 

DJ 1 and DJ 2 are nearer the screen 
DJo and DJ4 are nearer the base 

With DJi positive with respect to DJ2, the spot is de- 
flected toward pi'n 5. With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin 2. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by DJi and DJ2 by an angular toler- 
ance (measured about the tube axis) of 10°. Angle between 
DJi - DJ2 trace and DJ3 - DJ4 trace is 90° ± 3°. 
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Maximum Ratings, Design-Center Values: 

ANODE-No. 2 # VOLTAGE 6000 max. volts 

ANODE-No.l VOLTAGE 2800 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 200 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No. 2 AND 

ANY DEFLECTING ELECTRODE ... 750 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 

Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any anode-No. 2 voltage (E^ 2 ) between 1000* and 6ooo volts 

Anode-No. 1 Voltage .... 27% to 40% of Eb2 • • • ■ volts 

Max. Grid-No. 1 Voltage 

for Visual Cutoff . . 2.8? of Eb2 .... volts 

Anode-No. 1 Current for any 

Operating Condition. -15 to +10 ... microamp 

Deflection Factors: 

DJi & DJ2 31 to 41 v dc/in./kv of Eb2 

DJ3 & DJ4 25 to 34 v dc/in./kv of Eb2 

Spot Position # 

Examples of Use of Design Ranges: 

For anode-No. 2 voltage of 2000 4000 volts 

Anode-No. 1 Voltage .... 540-800 1080-1600 ... volts 
Max. Grid-No. 1 Voltage 

for Visual Cutoff . . -56 -112 . . . volts 
Deflection Factors: 

DJi & DJ2 62-82 124-164 volts dc/in. 

DJ3 & DJ4 50-68 100-136 volts dc/in. 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

Resistance in Any Deflect ing- 

Electrode Circuit 5.0 max. megohms 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to 5 mi 1 1 i amperes. If the supply permits the 
instantaneous short-circuit current to exceed 1 ampere, or 
is capable of storing more than 250 microcoul ombs, the 
effective resistance in circuit between indicated electrode 
and the output capacitor should be as follows: 
Grid-No. 1-Ci rcuit Resistance 220 min. ohms 



• ,D,* r #,o: See next page. 



JAN. 1, 1951 



TUBE DEPARTMENT 

IA0IO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 1 



7JPI 
OSCILLOGRAPH TUBE 



Anode-No. l-Ci rcu it Resistance. 
Anode-No. 2-Ci rcu it Resistance. 



3000 min. ohms 
6800 min. ohms 



The resistors used should be capable of withstanding the 
appl ied voltage. 

• Anode No. 2 and grid No. 2, which are connected together within tube, 
are referred to herein as anode No. 2. 

D For operation at or near volts on grid No. 1 and with 4000 to 6000 
volts on anode No. 2, it is essential that the effective resistance of 
the anode-No. 2 supply be adequate to limit the anode-No. 2 input 
power to 6 watts. 

Brill iance and definition decrease with decreasing anode-No. 2 voltage. 
A value as low as 1000 volts is recommended only for low-velocity 
deflection and low ambient-light levels. 

# Thecenter of the undeflected, focused spot will fall within a circle 
having a 10-mm radius concentric with the center of the tube face. 

o It is recommended that the def 1 ect i ng-el ectrode-ci rcu i t resistances 
be approximately equal. 



SCREEN 
RAOIUS 
3" MIN. 




MEDIUM-SHELL 
DIHEPTAL \ 
12-PIN BASE 



W^W 



92CM-666"7 

t OF BULB WILL NOT DEVI ATE MORE THAN 2° I N ANY DIRECTION FROM 
THE PERPEND I CULAR ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 
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7JP4 
KINESCOPE 

ELECTROSTATIC FOCUS— ELECTROSTATIC DEFLECTION 
Supersedes Type yGP4 m 




General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10% . . . . ac or dc volts 

Current 0.6 amp 

Direct I nterelectrode Capacitances (Approx.): 
Grid No.l to A11 Other Electrodes. ... 8.5 
Cathode to All Other Electrodes 9.5 



DJ X to DJ 2 

DJ3 to DJ 4 

DJJ_ to All Other Electrodes. 
DJ 2 to A11 Other Electrodes. 



u.uf 
u.u.f 

U+if 
\X\if 

u.u.f 

nu.f 

No. 4 



. . 3.5 . 
. . 2.0 . 
. . 11.0 . 
. . 11.0 . 

DJ3 to All Other Electrodes 8.0 

DJ4 to All Other Electrodes 8.0 

Phosphor (For Curves, see front of this Section) . . 

Fluorescence White 

Persistence Medium 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Overall Length 14-1/2" ± 3/8" 

Greatest Diameter of Bulb 7" ± 1/8" 

Minimum Useful Screen Diameter 6" 

Raster Size 4" x 5-1/2" 

Mounting Position Any 

Base Medium-Shell Diheptal 12-Pin 

Basing Designation for BOTTOM VIEW 14-G 



Pin 1- Heater 
Pin 2 -Cathode 
Pin 3-Grid No.l 
Pin 4 -No 

Connection 
Pin 5 -Anode No.l 
Pin 7 -Deflecting 

Electrode 

DJ3 
Pin 8 -Deflecting 

Electrode 

DJ4 

DJ ± and DJ 2 
DJ and DJ 



Pin 




Pin 



9 -Anode No. 2, 

Grid No. 2 
10 -Deflecting 
Electrode 
DJ 2 
Pin 11 -Deflecting 
Electrode 
DJi 
Pin 12- Internal 

Connection- 
Do Not Use 
Pin 14 -Heater 
are nearer the screen 
, are nearer the base 

DJi positive with respect to DJ^, the spot is de- 
flected toward pin 5. With DJo positive with respect to 
DJ4, the spot is deflected toward pin 2. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by DJ^ and DJ 2 by an angular tolerance 
(measured about the tube axis) of 10°. 

The angle between the trace produced by DJi and DJ 2 and 
the trace produced by DJ3 and DJ 4 is 90° ± 3 . 

The 7JP4 replaces the 7GP4 provided no connections are maoetothe 7GP» 
socket contacts for pins 4 and 12. 



With 
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Maximum Ratings, Design-Center Values: 

ANODE-No.2 & GR ID-No. 2 VOLTAGE 6000 max. volts 

ANODE-No.l VOLTAGE 2800 max. volts 

GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value 200 max. volts 

Positive bias value* . . , max. volts 

Positive peak value 2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No. 2 

AND ANY DEFLECTING ELECTRODE. . . 750 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 410 max. volts 

After equipment warm-up period .... 125 max. volts 

Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 

For any anode-Mo. 2 voltage (Eb a ) between 3000* and 6000 volts 

Anode-No. 1 Voltage 

for Focus 27% to 40% of Eb 2 • • • volts 
Grid-No. 1 Voltage for 

Visual Cutoff 1.2% to 2.8% of Eb 2 • • • volts 
Anode-No. 1 Current for Any 

Operating Condition -15 to +10 ... ^amp 

Deflection Factors: 

DJi & DUo 31 to 41 v dc/in./kv of Eb 2 

OJo & DJ4 • 25 to 34 v dc/in./kv of Eb 2 

Examples of Use of Design Ranges: 

For anode-No. a voltage of 6000 volts 

Anode-No. 1 Voltage 1620 to 2400 . . . volts 

Grid-No. 1 Voltage for Visual Cutoff -72 to -168 v . . volts 
Deflection Factors: 

Dj 1 & OJ? 186 to 246 volts dc/in. 

Dji & DJ4 150 to 204 volts dc/in. 

Maximum Circuit Values: 

Grid-No. 1-Circu it Resistance 1.5 max. megohms 

Resistance in Any Deflecting 

Electrode Circuit . 5.0 max. megohms 
Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulation of the power supply permits the instantaneous 
short-circuit current to exceed 1 ampere, the effective re- 
sistance in circuit between indicated electrode and the out- 
put capacitor should be as follows: 

Grid-No. 1-Circu it Resistance 220 min. ohms 

Anode-No. 1-Circu it Resistance 3000 min. ohms 

Anode-No. 2-Circu it Resistance 6800 min. ohms 

^> . D .°. e : See next page. 
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At or near this rating, with 4000 to 6000 volts on anode Ho. 2, the ef- 
fective resistance of the anode-No. 2 supply should be adequate to limit 
the anode-No. 2 input power to 6 watts. 

Brilliance and definition decrease with decreasing anode-No. 2 voltage. 
With the combined grid-No. 1 bias voltage and video-signal voltage ad- 
justed for a highlight brightness of 12 foot-1 amberts on a 4" x 5-1/2' 
picture area. 

It is recommended that the deflect i ng-elect rode-ci rcui t resistances be 
approximately equal. 

The 7JP4 is designed to be used in television circuits with horizontal 
deflection applied to deflecting electrodes DJ3 and DJ4, and should be 
so used to obtain maximum picture width. When the 7JP4 is operated in 
this way, the deflecting voltage requi red toproduce the vert ical height 
is approximately the same as that required to produce the horizontal 
width of a television picture of standard proportions. 



SCREEN 
RADIUS 
3" MIN. 




MEDIUM-SHELL 
DIHEPTAL \ 
12-PIN BASE 



92CM-6667 



lOF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DI- 
RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF BOTTOM OF THE BASE. 



SEPT. 2, 1947 rca VICTOR DIVISION 

IADIO CQtfOtATION OP AMBIICA, HAMUON, NfW JHSfY 



CE-6667 




7JP4 
OPERATION CHARACTERISTICS 



ii i i iiiri ii ii i i ii i iiiiiii i i i i i ii i i i iiiiiiiii i i i i i imT 




E.p = 6.3 VOLTS 

ANODE- N« I VOLTS ADJUSTED TO GIVE FOCUS 

GRID-Nttl BIAS ADJUSTED TO CUTOFF 
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OPERATION CHARACTERISTICS 
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_ . ANODE-N2I VOLTS ADJUSTED TO GIVE FOCUS 




GRID-N2I BIAS ADJUSTED TO CUTOFF 


RASTER SIZE 4"X 5.5" (FOCUSED) 
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7MP7 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



^ 
% 



ac or dc volts 
amp 



P7 
Blue 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 .... 

Current 0.6 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6 

Cathode to All Other Electrodes 5 

Phosphor (For Curves, see front of this Section) , 

Fluorescence . 

Phosphorescence Greenish- Yellow 

Persistence Long 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 50° 

Overal 1 Length 12-3/4" ± 3/8" 

Greatest Diameter of Bulb 7-3/16" ± 1/8" 

Minimum Useful Screen Diameter 6" 

Mounting Position Any 

Cap Recessed Small Cavity gETEC No.Jl-21) 

Base Small -Shell Duodecal 5-Pin (JETEC No.B5-57) 

BOTTOM VIEW 



Pin 1- Heater 
Pin 2-Grid No.l 
Pin 10-Grid No. 2 




Pin 11 -Cathode 
Pin 12 -Heater 
Cap -Grid No. 3, 
Col lector 



Max i mum Ratings, Design-Center Values:* 

Ultor* VOLTAGE 8000 max. volts 

GRID-No.2 VOLTAGE: 

Positive Value (DC or Peak AC) 700 max. volts 

Negative Value (DC or Peak AC) 180 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 180 max. volts 

Positive bias value* max. volts 

Positive peak value 2 max. volts 

PEAK GRID-No.l DRIVE FROM CUTOFF 65 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 

Heater positive with resnect to cathode. 125 max. volts 



In the 7M-types, grid No. 3 which has the ultor function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as "ultor". The "ultor" in a cathode-ray tube is the 
electrode, or the electrode in combination with oneormore additional 
electrodes connected within the tube to it, to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior to 
its deflection. 

At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts. 
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Typical Operation: 

U'l tor Voltage* 4000 7000 volts 

Grid-No. 2 Voltage 250 250 volts 

Grid-No. 1 Voltage ° . . . . -27 to -63 -27 to -63 volts 

Grid-No. 2 Current -15 to +15 -15 to +15 uamp 

Focusing-Coil Current 

(DC Approx.)** ... 64 ± 15% 85 ± 15$ ma 

Spot Position - M 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 4000 volts. 

For visual extinction of undetected, focused spot. 

** For specimen focusing coil similar to JETEC Focusing Coil Mo. 109 po- 
sitioned with air gap toward faceplate and center line of air gap 2-3/4" 
from Reference Line (see Outline Drawing) and ultor current of 200 
microamperes. 

M The centeroftne undeflected, unfocused spot will fall within a circle 
having 12-mm radius concentric with the center of the tube face. 



_► md icates a change 



OCTOBER 1,1951 n« D€PA«M£M1 DATA 



IAOIO COtPOIATION OF AMMICA. HAIIISON, NIW JElttV 



7MP7 
OSCILLOGRAPH TUBE 




I TOR 
TUBE SUPPORT 




X 



REFERENCE- 

"2 (NOTE 2) 

(NOTE 4) 

i 



92CM-7438R3 



GRID N»3, COLLECTOR 

RECESSED, SMALL 
CAVITY CAP (NOTE I 
JETEC Nft JI-21 



ipgr 



\ EFFECTIVE 
CENTER OF 
DEFLECTION 



12^4 



6'^ 



SMALL-SHELL 
/ DUODECAL 
/^ 5- PIN BASE 
(NOTE 3) 
JETEC N» B5-57 



MOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT 
PIN POSITION No. 3 MAY VARY FROM THE PLANE THROUGH 
THE TUBE AXIS AND BULB TERMINAL BY AN ANGULAR 
TOLER-ANCE (MEASURED ABOUT THE TUBE AXIS) OF ± 10°. 
BULB TERMINAL IS ON SAME SIDE AS VACANT PIN PO- 
SITION No. 3. 

NOTE 2: REFERENCE LI NE I S DETERMINED BY POS ITION WHERE 
REFERENCE-LINE GAUGE (JETEC No. I 12) 1.500 + .003"- 
.000" I. D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED: IT SHOULD HAVE FLEXIBLE LEADS AND BE 
ALLOWED TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF 
BASE SHELL WILL FALL WITHIN CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING DIAMETER OF 1-7/8". 

NOTE «i: LOCATION OF DEFLECTING YOKE MUST BE WITHIN 
THIS SPACE. 
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AVERAGE GRID -DRIVE CHARACTERISTICS 




10 20 30 40 50 60 

VIDEO SIGNAL VOLTS FROM CUTOFF 
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7MPI4 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 




The 7MP14 is the same as the 7MP7 except that it uti- 
lizes a medimum-long-persi stence, cascade (two-layer) 
screen which exhibits purple fluorescence of short 
persistence and orange phosphorescence which persists 
for a little over aminute under conditions of adequate 
excitation and ambient light. 

Because of its medium-long-persistence, the 7MP14 is 
particularly useful whereeither low- and medium-speed 
non-recurring phenomena or high-speed recurring phe- 
nomena are to be observed. Furthermore, two or more 
phenomena can be observed simultaneously on the screen 
by means of a suitable switching arrangement. 

The persistence is such that the 7MP14 without filter 
can be operated with scanning frequencies as low as 
30 cycles per second without excessive flicker. When 
used with yellow filter, such as Wratten No. 15 (G) , 
the 7MP14 can be operated with much lower scanning 
frequencies. 

In general, operation of the 7MP14 at an ul tor vol tage 
below 4000 volts will not give persistence of useable 
brightness. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 
the P14 Phosphor are shown at the 
front of this Section 
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PROJECTION KINESCOPE 

METAL-BACKED FLUORESCENT SCREEN 

FORCED-AIR COOLED 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.6 ac or dc volts 

Current 0.62 amp 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 12 ^ 

Cathode to All Other Electrodes. ..... 6 /^f 

Phosphor (For Curves, see front 

of this Section) . . No. 4— Si 1 icate-Sul f ide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Medium 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 35° 

Overall Length 19-1/2" ± 5/8" 

Greatest Diameter of Bulb (Excluding Side Cap) . 7" ± 3/16" 
Maximum Radius of Tube (Including Side Cap). . . . 4-11/32" 
Quality Rectangle of Face Plate 

(See Outline Drawing) 5" x 3-3/4" 

Cap Medium 

Mounting Position Any 

Base Plastic-Filled, Small-Shell Diheptal 14-Pin 

Basing Designation For BOTTOM VIEW 14N 

Pin 1- Heater @/§) Pin 9 -Grid No.3 

Pin 2 -Cathode ^^rS> Pin 10 " No Conn - 

Pin 3-Grid No.l Of ZZZZ-T^> Pin 11-No Conn. 

Pin 4 -Grid No. 2 @(-^Z~- fe Pin 12 -No Conn. 

Pin 5-No Conn. (SC/A 1 M Pin 13— '"t- Conn.- 

Pin 6 -No Conn. (SSL^©^ °° Not Use 

Pin 7 -No Conn. O 11 ® Pin 14 -Heater 
Pin 8 -No Conn. Cap -Anode 

NOTE: Socket contacts for pins No. 5, 6, 7, 8, 10, II, 
12, 'and 13 should be removed so that maximum 
i nsu lat ion is prov ided for pin No. 9. 
Air Flow to Face 40 cfm 

The specified air flow should be delivered perpendicularly from a 
nozzle having a diameter of about 2 inches onto the face of the tube 
while it is in operation. The blower should have adequate capacity to 
provide for a total system pressure drop including that of the ai r f i Iter. 

Face Temperature 100 max. °C 

CATHODE-DRIVE* SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No. l 
Maximum Ratings, Absolute Values: 
AN0DE-to-GRID-No.l VOLTAGE 80000 max. volts 



,°: See next page <- indicates a change 
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GRID-No.3-to-GRID-No.l VOLTAGE 


20000 


max. 


volts 


GRID-No.2-to-GRIl>-No.l VOLTAGE 


850 


max. 


volts 


GRI&-No.2-to-CATH0DE VOLTAGE 


600 


max. 


volts 


CATHODE-to-GRID-No.l VOLTAGE: 








Positive bias value 


250 



max. 
max. 


volts 
volts 


Negative bias value 


Peak negative value 


2 


max. 


volts 


AVERAGE ANODE CURRENT 


2 


max. 


ma 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode: 








During equipment warm-up period 








not exceeding 15 seconds . 


410 


max. 


volts 


After equipment warm-up period .... 


150 


max. 


volts 


Heater positive With respect to cathode. 


150 


max. 


vol t s 


Typical Operation: 








Anode-to-Grid-No.l Voltage*. ..... 


75000 




volts 


Gr id-No. 3-to-Grid-No.l Voltage .... 16000 - 18000 


volts 


Grid-No. 2-to-Grid-No.l Voltage 








for Pattern Cutoff. . . 


400 - 600 


volts 


Cathode-to-Grid-No.l Voltage 


125 




volts 


Cathode-to-Grid-No.l Video Voltage: 








Peak positive value (Black level). . 







volts 


Peak negative value (White Level). . 


125 




volts 


Max. Grid-No. 3 Current 


15 




/iamp 


Max. Grid-No. 2 Current Range 


-15 to +15 


//amp 


GRID-DRIVE** SERVICE 








Unless otherwise specified, voltage val 


ues are 


positive 


with respect to cathode 








Maximum Ratings, Absolute Values: 








ANODE VOLTAGE 


80000 
20000 


max. 
max. 


volts 
volts 


GRID-No.3 VOLTAGE 


GRID-No.2 VOLTAGE 


600 


max. 


volts 


GRID-No.l VOLTAGE: 


Negative bias value 


250 

2 


max. 
max. 
max. 


volts 
volts 
volts 


Positive bias value 


Peak positive value 


AVERAGE ANODE CURRENT 


2 


max. 


ma 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode: 








During equipment warm-up period 








not exceeding 15 seconds . 


410 


max. 


volts 


After equipment warm-up period .... 


150 


max. 


volts 


Heater positive with respect to cathode. 


150 


max. 


volts 


** Grid drive is the operating condition in which 


the video 


signal 


varies 


the grid-No. l potential. 








o The product of anode-to-grid-No. l voltage, or anode voltage, and 


ave rage 


anode current should be limited to 160 watts. 








* cathode drive is the operating condition in 
varies the cathode potential. 


which the 


video 


signal 








#: See next page. 
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7NP4 
PROJECTION KINESCOPE 



Typical Operation: 

Anode Voltage* 75000 volts 

Grid-No. 3 Voltage 16000 - 18000 volts 

Grid-No. 2 Voltage for Pattern Cutoff . 400 - 600 volts 

Grid-No. 1 Voltage -155 volts 

Grid-No. 1 Video Voltage: 

Peak negative value (Black level). . volts 

Peak positive value (White level). . 155 volts 

Max. Grid-No. 3 Current 15 /xamp 

Max. Grid-No. 2 Current Range -15 to +15 Atamp 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

# Brilliance and definition decrease with decreasing anode-to-g rid-No. l 
voltage or anode voltage. In general, the anode-to-grid-No. l voltage 
or the anode voltage should not be less than 70000 volts. 

OPERATING NOTES 

X-ray radiation is produced at the face of the 7NP4 when 
it is operated at its normal anode voltage. These rays 
can constitute a health hazard unless the tube is ade- 
quately shielded. Make sure that the shielding provides 
the required protection against personal injury. 
The air-cooling system required to cool the face of the 
7NP4- consists of a blower and an air duct, having an outlet 
diameter of about 2 inches, directed perpendicularly onto 
the face of the tube. An air flow of 40 cubic feet per 
minute at the tube face is required to provide adequate 
cooling. In a typical system with air filter, the total 
system stat ic pressure i s approx imate ly 0.25 inch of water. 
The cooling air must not contain water, dust, or other 
foreign matter. The a i r-cool i ng system should be electri- 
cally interconnected with the anode power supp ly to prevent 
operation of the tube without cooling. 

Darkening of face occurs during normal operation of the 
7NP4 with resulting decrease in the light transmitted by 
the face. The rate of darkening increases rapidly with 
increase in anode voltage, is proportional to the beam 
current, and is inversely proportional to the scanned area. 
The darkening develops rapidly during initial operation; 
thereafter, a gradual increase in the amount of darkening 
wi I I be observed during the I ife of the tube. The darkening, 
however, can be decreased periodically throughout the life 
of the tube by bleaching the face as prescribed in the 
7NP4 bul let in. 
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PROJECTION KINESCOPE 



*V 



T 




— r 

REFERENCE I , * N 
LINE ' (NOTE 7) 
(NOTE 4) a\ 



EXTERNAL 

CONDUCTIVE 

COATING 

(NOTE 5 ) 




EXTERNAL 

INSULATING 

COATING 



N|1)V]H! 



«v*v 



"2^6 

SMALL- SHELL 
/ OIHEPTAL 
X 14-PIN BASE 
^ (NOTE 6) 



19 '/ 2 ± 



92CM-7476 

NOTE I: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR 
AXIS OF THE 5" x 3-3/4" QUALITY RECTANGLE IS LOCATED 
45° ± 10° IN A COUNTER-CLOCKWISE DIRECTION FROM A PLANE 
THROUGH THE ANODE TERMINAL AND THE TUBE AXIS. 

NOTE 2: INSIDE SURFACE OF FACE PLATE WITHIN THE QUALITY 
RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 
HAVING A 15.315" RADIUS. 

NOTE 3: THE PLANE THROUGH BASE PIN No. 9 AND THE TUBE AXIS 
MAY VARY FROM THE PLANE THROUGH THE ANODE TERMINAL AND 
THE TUBE AXIS BY AN ANGULAR TOLERANCE (MEASURED ABOUT 
THE TUBE AXIS) OF 10°. THE ANODE TERMINAL IS ON SAME 
SIDE AS PIN No. 9. 
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PROJECTION KINESCOPE 




NOTE •*: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 2.100" ± .001" I.D. AND 3" LONG WILL REST ON 
BULB CONE. 

NOTE 5: EXTERNAL CONDUCTIVE coating must be grounded. 

NOTE 6: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. SOCKET CONTACTS FOR PINS 5, 6, 7, 8, 10, II, 
12, AND 13 SHOULD BE REMOVED I N ORDER TO PROVIDE MAXIMUM 
INSULATION FOR PIN No. 9. 

NOTE 7: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 
SPACE. 
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AVERAGE DRIVE CHARACTERISTICS 
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I E *= 

I ANO 

: GRIC 

: GRIC 
: AOJl 

1 CAT 


ATHODE-ORIVE SERVICE 8 GRID-DRIVE SERVICE 

6.6 VOLTS |e *=6.6 VOLTS 
DE-TO-GRID-N«l VOLTS= S ANODE VOLTS = 70000-80000 : 
70000-80000 g GRID N»3 VOLTS ADJUSTED : 
)-N«3-T0-GRID-N«l VOLTS fi TO GIVE FOCUS : 

ADJUSTED TO GIVE FOCUS g GRID N»2 VOLTS ADJUSTED = 
>-N«2-T0-GRID-N«l VOLTS fi TO PATTERN CUTOFF : 
JSTEDTO PATTERN CUTOFF g G RID-N«I BIAS VOLTS = -155 : 
HODE BIASED POSITIVE 5 

WITH RESPECT TO GRID 5 
N«l (VOLTS) =125 g 


6: 

i *° 

: U 
Q. 

: 2 : 
< 

: * : 

Z 
< 

1: 
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AVERAGE 


DRIVE CHARACTERISTICS 




CATHODE - DRIVE SERVICE | GRID -DRIVE SERVICE ~ 
: E^=6.6 VOLTS 3j Ef = 6.6 VOLTS : 
■ ANODE-TO-GRID-N«l VOLTS = ¥ ANODE VOLTS =75000 

75000 + GRID-N»3 VOLTS ADJUSTED 
: GRID-N«3-TO-GRID-N«l VOLTS ± T0 GIVE FOCUS : 
ADJUSTED TO GIVE FOCUS ± GRID-N«2 VOLTS ADJUSTED : 
: GRID-N«2-TO-GRlD-N»l VOLTS ± T0 PATTERN CUTOFF: 
: ADJUSTED TO PATTERN CUTOFF + GRID-N«I BIAS VOLTS = -155 : 
: CATHODE BIASED POSITIVE i RASTER SIZE: 5" x 3 3 V' 
WITH RESPECT TO GRID ± 
N* 1 (VOLTS) = 125 t 
[ RASTER SIZE: 5% 3 */+ | 
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| Ef = 6.6 VOLTS 



AVERAGE DRIVE CHARACTERI STICS 

;ii;i:fc:.i-.:i..:iJ:.4:t!:lrii;j:-J|-.i=t=t=-i=|=fc± 



.Ld.aaAUr. : a-;:i,:-tHjlh±i:.--t-:.- t- : -| I I I XT I +- tttti±&- 

CATHODE-DRIVE SERVICE " 



ANODE-TO-GRID-Nft| VOLTS = ^ E ANODE VOLTS = 75000 

75000 £=: GRID- N» 3 VOLTS ADJUSTED 



GRID-Nft3-T0-GRID-N«IV0LTS 



H ADJUSTED TO GIVE FOCUS ft+j- GRID- N* 2 VOLTS ADJUSTED 



tt GRID -Na2-T0-GRID-Na I VOLTS 
H ADJUSTED TO PATTERN 

m CUTOFF 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID 
N« I (VOLTS) = 125 



| RASTER SIZE : 5*x 3 3^" 



GRID -DRIVE SERVICE 
^E{=6.6 VOLTS 



TO GIVE FOCUS 



TO PATTERN CUTOFF| 
GRID-N«I BIAS VOLTS = -155 
RASTER SIZE: S**3 3 £ 




3 4 5 6 8 10 20 30 40 60 80 100 

VIDEO SIGNAL VOLTS FROM CUTOFF 
JULY 28, 1950 T 
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7QP4 
MONITOR KINESCOPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
Genera) : 
Heater, for Uni potential Cathode: 

Voltage 6-3 ac or dc volts 

Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6 ... mif 

Cathode to All Other Electrodes 5 ... /j/zf 

Phosphor (For Curves, See front of this Section). No.4-Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method " Magnetic 

Deflection Angle (Approx.) 52° 

Ion-Trap Gun Requires External, Single-Field Magnet 

Overall Length 12-7/8" ± 3/8" 

Greatest Diameter of Bulb 7-3/16" ± 1/8" 

Screen Diameter 6-1/4" 

Mounting Position Any 

Cap Recessed Small Cavity 

Base Small-Shell Duodecal 5-Pin 

BOTTOM VIEW 

Pin 1- Heater f "X Pin 11 - Cathode 

Pin 2 -Grid No.l f/^ZZZZ^\ Pin 12 -Heater 

Pin 10 -Grid No. 2 ^A /^T\ 7@ Ca P -Anode 



Maximum Ratings, Design- Center Values: 

ANODE VOLTAGE* 10000 max. volts 

GRID-No.2 VOLTAGE 410 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value . . . . max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period .... 150 max. volts 

Heater positive with respect to cathode. 150 max. volts 

Typical Operation: 

Anode Voltage** 8000 . . volts 

The product of anode voltage and average anode current should be 
1 imi ted to 6 watts. 

** Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 6000 volts. 




L 
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7QP4 
MONITOR KINESCOPE 



Grid-No. 2 Voltage 300 volts 

Grid-No. 1 Voltage for Visual Extinc- 
tion of Undetected Focused Spot . . -33 to -77 volts 
Focus ing-Coil Current (DC, approx.)# ... 80 ma 
Field Strength of Single-Field 

Ion-Trap Magnet 35 gausses 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to 5 mi 1 1 iamperes. If the supply permits the instan- 
taneous short-circuit current to exceed 1 ampere, oris capable 
of storing more than 250 mi crocoulombs, theeffective resistance 
in ci rcuit between indicated electrode and the output capacitor 
should be as fol lows: 

Grid-No. 1-Ci rev it Resistance 150 min. ohms 

Grid-No. 2-Ci rcuit Resistance 470 min. ohms 

Anode-Circuit Resistance 11000 min. ohms 

The resistors used should be capable of withstanding the 
appl ied voltage. 

# For specimen focusing coil similar to JETEC Focusing Coil No. 109, 
positioned with air gap toward kinescope screen, and center line of 
air gap 3 inches from Reference Line (see Outline Drawing). The 
indicated current is for condition with combined grid-No. 1 bias 
voltage and video-signal voltage adjusted to produce a highlight 
brightness of U0 foot-lamberts on a 5-3/8* x 4* picture area sharply 
focused at center of screen. 

Measured at center of field with General Electric Gauss Meter, Cat. 
No. 409X51. 
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I FOR 
TUBE SUPPORT 



/3 hl) v^' 




92CM-7524 



MOTE It THE PLANE THROUGH THE TUEE AXIS AND VACANT PIN 
POSITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL EY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No. 3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003" - .000" I.D. AND 2" LONG 
WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH BULB AX I S AND H AV I NG 
DIAMETER OF 1-7/8". 

NOTE i: DISTANCE FROM REFERENCE LINE FOR LOCATING CENTER 
OF ION-TRAP MAGNETIC FIELD. DIRECTION OF FIELD OF THE 
ION-TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT 
TO VACANT PIN POSITION No. 8 AND SOUTH POLE TO PIN No. 2. 
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NOTE 5: LOCATION OF DEFLECTING YOKE MUST BE WITHIN THIS 
SPACE. 

NOTE 6: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 
MAGNET. 

NOTE 7: FOR TUBE SUPPORT WHICH MUST BE KEPT AT LEAST 2" 
AWAY FROM ANODE CAVITY CAP. 
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E.f = 6.3 VOLTS 

ANODE VOLTS = 8000 

GRID N£ I BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 
RASTER SIZE = 5 3 /fe" x 4" (FOCUSED 
FOR AVERAGE BRIGHTNESS) 

240- 
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AVERAGE GRID-DRIVE CHARACTERISTICS 






:: E^ = 6.3 VOLTS 111111 ffS 




: ANODE 


VOLTS = 8000 - 10000 1 1 1 1 11 1 1 11 1 Itttlt 
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VIDEO SIGNAL VOLTS FROM CUTOFF 



AUGUST 22, 1950 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM-7530 



7TP4 
MONITOR KINESCOPE 

METAL-BACKED SCREEN 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 






OATA 
General : 
Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx.): 
Grid No.l to All Other Electrodes .... 6 /u/xf 

Cathode to All Other Electrodes 5 /^tf 

Faceplate Clear Glass 

Phosphor, Metal-Backed . . . . , P4— Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 50° 

Overall Length 13-1/8" ± 3/8" 

Greatest Diameter of Bulb 7-3/16" ± 1/8" 

Minumum Useful Screen Diameter 6" 

Picture Size Within minimum-useful-screen area) m . 5-3/8" X 4" 

Cap Recessed Small Cavity (JETEC No. J 1-21) 

Base Small-Shell Duodecal 6-Pin (JETEC No. B6-63) 

BOTTOM VIEW 




Pin 1 - Heater 
Pin 2 - Grid No.l 
Pin 6 - Grid No. 3 
Pin 10 - Grid No. 2 
Pin 11 - Cathode 



Maximum Ratings, Design- Center Values: 

ULTOR VOLTAGE 

GR ID-No. 3 VOLTAGE 

GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 



Pin 12 - Heater 
Cap - Grid No. 4, 
Collector 
(Ultor) 



12000 max. volts 

2000 max. volts 

410 max. volts 

125 max. volts 

max. vol ts 

2 max. vol t 



For curves, see front of this Section. 

lnthe7TPu, grid No. 4 which has the ultor function, and collector are 
connected together within the tube and are conveniently referred to 
collectively as "ultor". The "ultor" in a cathode-ray tube is the 
electrode, or the electrode in combination with one or more additional 
electrodes connected within the tube to it, to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. 



FEB. 1, 1952 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



TENTATIVE DATA 



A) 



7TP4 
MONITOR KINESCOPE 



PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period. . . 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

For any ultor voltage (E u ) between loooo* and 12000 volts 
and grid-No. 2 voltage (E c2 ) between 150 and 410 volts 

Grid-No. 3 Voltage for Focus with 

Ultor Current of 100 /*amp. . . 11.6% to 15.8% of E u volts 
Grid-No. 1 Voltage for Visual 

Extinction of Undetected 

Focused Spot 11% to 25.7% of E c 

Grid-No. 3 Current** c ~" ^ — 

Grid-No. 2 Current 

Field Strength of Adjustable 

Centering Magnet 

Examples of Use of Design Ranges: 

For ultor voltage of 
and grid-No. 2 voltage of 

Grid-No. 3 Voltage for Focus with 

Ultor Current of 100 /xamp . . 
Grid-No. 1 Voltage for Visual 

Extinction of Undeflected 

Focused Spot 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance. . . 



See Curves 
-15 to +15 

to 8 



10000 
200 

1160 to 1580 
-22 to -52 



volts 

/iamp 

gausses 

volts 
volts 

volts 
volts 



1.5 max. megohms 



Brilliance and definition decrease with decreasing ultor voltage, 
general, the ultor voltage should not be less than 10000 volts. 

Grid-Ho.3 Current increases as the ultor voltage is decreased. 
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7TP4 
MONITOR KINESCOPE 



■7V 



16 * ^8 



6 MIN. USEFUL 
~ SCREEN DIA. 



I FOR 
TUBE SUPPORT 




92CM- 7691 



GRID N24, COLLECTOR 
RECESSED SMALL 

CAVITY CAP 
ETEC NIC JI-21 
(NOTE I) 



/SMALL -SHELL 

DUODECAL 

6 - PIN BASE 

JETEC N2 B6-63 

(NOTE 3) 



NOTE I*. THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMI- 
NAL BY AN ANGULAR TOLERANCE ( MEASURED ABOUT THE TUBE AXIS 
OF ± 10°. BULB TERMINAL IS ON SAME SIDE AS PIN No. 6. 

MOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE (JETEC No. I 12) 1.500" + 0.003" 
- 0.000" I.D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIA- 
METER OF 1-7/8". 
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7TP4 



AVERAGE GRID-DRIVE CHARACTERISTICS 
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. Ef = 6.3 VOLTS 




_. ULTOR (GRID-Nft4 AND ' " 


collector) VOLTS = 10000 
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7TP4 




AVERAGE GRID-DRIVE CHARACTERISTICS 
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E^ =6.3 VOLTS 

ULTOR (GRID-Na 4 AND 

COLLECTOR) VOLTS = 10 000 
GRID-N2 3 VOLTS ADJUSTED TO GIVE FOCUS f 

AT AVERAGE RASTER BRIGHTNESS 
GRID Nft I BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 
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VIDEO SIGNAL VOLTS FROM CUTOFF 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



7VPI 
OSCILLOGRAPH TUBE 



ELECTROSTATIC FOCUS 



ELECTROSTATIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6 . . ///if 

DJi to DJ 2 3 • • wA 

DJ3 to DJ4 2 . . ///if 

DJi to All Other Electrodes 9 . . ///if 

DJ2 to All Other Electrodes 9 . . ///if 

DJ3 to All Other Electrodes 7 . . ///if 

DJ4 to All Other Electrodes 7 . . ///if 

Faceplate Clear Glass 

Phosphor (For Curves, see front of this Section) ... PI 

Fluorescence and Phosphorescence Green 

Persistence of Phosphorescence Medium 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Overall Length 14-1/2" ±3/8" 

Greatest Diameter of Bulb 7".± 1/8" 

Minimum Useful Screen Diameter 6" 

Mounting Position Any 

Bulb . . 



Base 



J56H 
Medium-Shell Diheptal 12-Pin (JETEC No.B12-37) 



Pin 1- Heater 
Pin 2 -Cathode 
Pin 3-Grid No.l 
Pin 4 -No 

Connection 
Pin 5-Grid No. 3 
Pin 7 -Deflecting 

Electrode 

DJ3 
Pin 8-Deflecting 

Electrode 

DJ4 



BOTTOM V I EW 




Pin 9-U1tor« 

(Grid No. 2, 

Grid No.4, 

Col lector) 

Pin 10 -Deflecting 

Elect. DJ2 

Pin 11 -Deflecting 

Elect. DJi 

Pin 12- Internal 

Connection- 
Do Not Use 
Pin 14 -Heater 



DJ 2 and DJ 2 are nearer the screen 
DJq and DJ^ are nearer the base 

With DJi positive with respect to DJ2, the spot is de- 
flected toward pin 5. With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin 2. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by DJi and DJ 2 by an angular tolerance 
(measured about the tube axis) of ±10°. Angle between 
DJ1-DJ2 trace and DJ3-DJ4 trace is 90° ±3°. 



See next page. 
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7VPI 
OSCILLOGRAPH TUBE 



Maximum Ratings, Design-Center Values: 

ULTOR* VOLTAGE 4000 max. volts 

GR ID-No. 3 VOLTAGE 2000 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 200 max. volts 

Positive bias value* max. volts 

Positive peak value 2 max. volts 

PEAK VOLTAGE BETWEEN ULT0R AND 

ANY DEFLECTING ELECTRODE 750 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 125 max. volts 

Heater positive with respect to cathode . 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (E u ) between 1000% and 4000 volts 
Grid-No. 3 Voltage for Focus 27% to 40% of E u volts 
Maximum Grid-No. 1 Voltage 

for Visual Extinction of 

Undeflected Focused Spot 2.8% of E u volts 

Grid-No. 3 Current .... -15 to +10 /xamp 

Deflection Factors: 

DJi & DJ2 31 to 41 v dc/in./kv of E u 

DJ3 A DJ4 25 to 34 v dc/in./kv of E u 

Spot Position U 

Examples of Use of Design Ranges: 

For ultor voltage of 1500 3000 volt 

Grid-No.3 Voltage 

for Focus 400 to 600 800 to 1200 volts 

Maximum Grid-No. 1 Volt- 
age for Visual Extinc- 
tion of Undeflected 
Focused Spot -42 -84 volts 

Deflection Factors: 

DJi & DJ2 47 to 62 93 to 123 voltsdc/in. 

DJ3 & DJ4 38 to 51 75 to 102 voltsdc/in. 

Maximum Circuit Values: 

Grid No.l-Circuit Resistance 1.5 max. megohms 

Resistance in Any Deflect ing- 

Electrode Ci rcuit . . . 5.0 max. megohms 

In the 7VP1, grid no. 4 which has the ultor function, grid mo. 2, and col 
lector are connected together within the tube and are conveniently re- 
ferred to collectively as "ultor." The "ultor" in a cathode-ray tube 
is the electrode, or the electrode in combination with one or more 
additional electrodes connected within the tube to it, to which is 
applied the highest dc voltage for accelerating the electrons in the 
beam prior to its deflection. 
* At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts. 



*,#f,°; see next page. 
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RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



7VPI 
OSCILLOGRAPH TUBE 




# Brilliance and definition decrease with decreasing ultor voltage, 
value as low as 1000 volts is recommended only for low-velocity deflec- 
tion and low ambient-light levels. 

*# with ultor voltage of 1500 volts, the center of the undeflected focused 
spot will fall within a circle having a 10-mm radius concentric with 
the center of the tube face. 

It is recommended that the deflect ing-electrode-c ircuit resistances be 
approximately equal. 



The yVPi can be used as a direct replacement 

for the 7JP1 in all equipment where the hxgh-voltage 

supply does not provide more than 4000 volts. 




MEDIUM-SHELL 
DIHEPTAL \ 
12-PIN BASE N 
JETEC N« BI2-37 



92CM-6667RI 




<t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIREC- 
TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
BOTTOM OF THE BASE. 
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AVERAGE CHARACTERISTICS 
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GRID-N2I VOLTS 



TUBE DEPARTMENT 

IA0IO COIfORATION OF AMERICA. HAMISQN, NEW JERSEY 



92CM-772I 



7WP4 
PROJECTION KINESCOPE 

METAL-BACKED FLUORESCENT SCREEN 

FORCED-AIR COOLED 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 




ac or dc volts 
amp 






DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.6 ±5* 

Current 0.62 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 12 

Cathode to AH Other Electrodes 6 

Phosphor (For Curves, see front 

of this Section) . . P4 — Sil icate-Sul f ide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Medium 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 35° 

Overall Length 19-7/ 16 "±5/8" 

Greatest Diameter of Bulb (Excluding Side Cap). . . 7" ±3/16" 
Maximum Radius of Tube ( Including Side Cap) .... 4-11/32" 
Quality Rectangle of Faceplate 

(See Outline Drawing) 5" x 3-3/4" 

Refractive Index for Faceplate Glass 1.469 

Cap Medium (JETEC No.Cl-5) 

Mounting Position Any 

Base Plastic-Filled, Small-Shell Diheptal 14-Pin 

(JETEC No.B14-45) 
BOTTOM VIEW 
Pin 1- Heater 
Pin 2 -Cathode 
Pin 3 -Grid No.l , 

Pin 4-Grid No. 2 
Pin 5 -No Conn. 
Pin 6-No Conn. 
Pin 7-No Conn. 
Pin 8-No Conn. 
Pin 9-Grid No. 3 

NOTE: Socket Contacts for pins No. 5, 6, 7, 8, 10, II, 
12, and 13 should be removed so that maximum 
insulation is provided for pin No. 9. 
Air Flow to Face 40 cfm 

The specified air flow should be delivered perpendicularly from a 
nozzle having a d iameter of about 2 inches onto the face of the tube 
while it is in operation. The blower should have adequate capacity 
to provide for a total system pressure drop including that of the 
air filter. 




Pin 10 -No Conn. 
Pin 11- No Conn. 
Pin 12 -No Conn. 
Pin 13- Int. Conn.- 
Do Not Use 
Pin 14 -Heater 
Cap -Ul tor 

(Grid No. 4, 
Collector) 



} Face Temperature 



100 max. 



°C 
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7WP4 
PROJECTION KINESCOPE 



CATHODE-DRIVE* SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to grid No.i 
Maximum Ratings, Absolute Values: 

ULTOR # -to-GRID-No.l VOLTAGE 80000 max. volts 

GRIO-No.3-to-GRID-No.l VOLTAGE 20000 max. volts, 

GRID-No.2-to-GRID-No.l VOLTAGE 850 max. volts 1 

GRID-No.2-to-CATH0DE VOLTAGE 600 max. volts 

CATHODE-to-GRID-No.l VOLTAGE: 

Positive bias value 250 max. volts 

Negative bias value max. volts 

Peak negative value 2 max. volts 

AVERAGE ULT0R CURRENT 2 max. ma 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . 410 max. volts 
After equipment warm-up period .... 150 max. volts 
Heater positive with respect to cathode. 150 max. volts 
Typical Operation: 

Ultor-to-Grid-No.l Voltage* 75000 volts 

Grid-No. 3-to-Grid-No.l Voltage .... 16000 - 18000 volts 
Grid-No. 2-to-Grid-No.l Voltage 

for Pattern Cutoff . . 400 - 600 volts 

Cathode-to-Gr id-No. 1 Voltage 125 volts 

Cathode-to-Grid-No.l Video Voltage: 

Peak positive value (Black level). . volts 

Peak negative value (White level). . 125 volts 

Max. Grid-No. 3 Current 15 namp 

Max. Grid-No. 2 Current Range -15 to +15 /xamp 

GRID-DRIVE** SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Absolute Values'. 
ULT0R # VOLTAGE 



80000 max. volts 

in the 7WPU, grid No.U which has the ultor function and collector are 
connected together within the tube and are conveniently referred to 
collectively as "ultor". The "ultor" in a cathode-ray tube is the 
electrode, or the electrode in combination with one or more additional 
electrodes connected within the tube to it, to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior to 
its deflect ion. 

Cathode drive is the operating condition in which the video signal 
varies the cathode potential. 
' Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential. 

The product of ultor-to-grid-No.i voltage, or ultor voltage, and aver-| 
age ultor current should be limited to 160 watts. ^ 

See next page. 
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7WP4 
PROJECTION KINESCOPE 




GRID-No. 3 VOLTAGE 20000 max. 

GRID-No.2 VOLTAGE 600 max. 

GRID-No.l VOLTAGE: 

Negative bias value 250 max. 



Positive bias value 

Peak positive value 

AVERAGE ULTOR CURRENT 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 
After equipment warm-up period . . . 
Heater positive with respect to cathode 

Typical Operation: 

Ultor Voltage* 

Grid-No. 3 Voltage 

Grid-No. 2 Voltage for Pattern Cutoff 

Grid-No. 1 Voltage 

Grid-No. 1 Video Voltage: 

Peak negative value (Black level) . 

Peak positive value (White level) . 

Max. Grid-No. 3 Current 

Max. Grid-No. 2 Current Range .... 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance .... 



max. 
2 max. 
2 max. 



410 max. 
150 max. 
150 max. 



75000 

16000 - 18000 

400 - 600 

-155 



155 

15 

-15 to +15 



volts 
volts 

volts 
volts 
volts 

ma 



volts 
volts 
volts 



volts 
volts 
volts 
volts 

volts 

volts 

jLiamp 

uamp 



1.5 max. megohms 



Brilliance and definition decrease with decreasing ultor-to-grid-No.i 
voltage or ultor voltage, in general, the ultor-to-gr id-No. 1 voltage 
or the ultor voltage should not be less than 70000 volts. 

OPERATING NOTES 

X-ray radiation is produced at the face of the 7WP4 when 
it is operated at its normal ultor voltage. For x-ray 
shielding cons lderat i ons,*see sheet X-RAY PRECAUTIONS FOR 
CATHODE-RAY TUBES at front of this Section. 

The air-cooling system required to cool the face of the 
7WP4- consists of a blower and an air duct, having an out- 
let diameter of about 2 inches, directed perpendicularly 
onto the face of the tube. An air flow of 40 cubic feet 
per minute at the tube face is required to provide ade- 
quate cooling. In a typical system with air filter, the 
total system static pressure is approximately 0.25 inch 
of water. The cooling air must not contain water, dust, 
or other foreign matter. The air-cooling system should 
be electrically interconnected with the ultor power supply 
to prevent operation of the tube without cooling. 
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7WP4 
PROJECTION KINESCOPE 



OPERATING NOTES (Cont'd) 

Darkening of face occurs during normal operation of the 
7WP4- with resulting decrease in the light transmitted by 
the face. The rate of darkening Increases rapidly with 
increase in ultor voltage, is proportional to the beam 
current, and is inversely proportional to the scanned 
area. The darkening develops rapidly during initial 
operation; thereafter, a gradual increase in the amount 
of darkening will be observed during the life of the tube. 
The darkening, however, can be decreased periodically 
throughout the life of the tube by bleaching the face as 
prescribed In the bulletin. 
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REFERENCE 

LINE 

(NOTE 4) 



EXTERNAL 

CONDUCTIVE 

COATING 

(NOTE 5 ) 



SMALL- SHELL 

DIHEPTAL 

14-PIN BASE 

JETEC N2 BI4-45 

(NOTE 6) 
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NOTE l: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR 
AXIS OF THE 5" x 3-3/4" QUALITY RECTANGLE IS LOCATED 
45° ± 10° IN A COUNTER-CLOCKWISE DIRECTION FROM A PLANE 
THROUGH THE ULTOR TERMINAL AND THE TUBE AXIS. 

MOTE 2: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 
RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 
HAVING A 20.3" RADIUS. 

NOTE 3: THE PLANE THROUGH BASE PIN No. 9 AND THE TUBE 
AXIS MAY VARY FROM THE PLANE THROUGH THE ULTOR TERMINAL 
AND THE TUBE AXIS BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF 10°. THE ULTOR TERMINAL IS ON 
SAME SIDE AS PIN No. 9. 

MOTE *: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 2.100" ± 0.001" I.D. AND 3" LONG WILL REST ON 
BULB CONE. 

HOTE 5: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 6: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED 
TO MOVE FREELY. SOCKET CONTACTS FOR PINS 6, 7, 8, 10, 
II, 12, AND 13 SHOULD BE REMOVED IN ORDER TO PROVIDE 
MAXIMUM INSULATION FOR PIN No. 9. 

MOTE 7: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 
SPACE. 
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AVERAGE DRIVE CHARACTERISTICS 



CATHODE-DRIVE SERVICE g GRID-DRIVE SERVICE 
: E* = 6.6 VOLTS gE^=6.6 VOLTS 
: ULTOR-TO-GRID-N«l VOLTS= 8 ULTOR VOLTS = 70000-80000 : 
70000-80000 g GRID N»3 VOLTS ADJUSTED : 
: GRID-N»3-TO-GRID-N«l VOLTS fi TO GIVE FOCUS j 
ADJUSTED TO GIVE FOCUS g GRID N*2 VOLTS ADJUSTED : 
: GRID-N«2-T0-GRID-N«I VOLTS fi TO PATTERN CUTOFF ^ 
: ADJUSTED TO PATTERN CUTOFF g GRID-N«| BIAS VOLTS = -155 : 
: CATHODE BIASED POSITIVE fi 
WITH RESPECT TO GRID 5 
Nftl (VOLTS )= 125 fi 

"i 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' i ill 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 r 
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AVERAGE DRIVE CHARACTERISTICS 




CATHODE -DRIVE SERVICE 
\ E.f=6.6 VOLTS 

: ULTOR -TO- GRID -N*l VOLTS = ; 

75000 : 

: GRID-N23 -TO -GRID-N2I VOLTS : 

ADJUSTED TO GIVE FOCUS : 

: GRID-N»2-T0-GRID-N2I VOLTS - 
: ADJUSTED TO PATTERN CUTOFF 

: CATHODE BIASED POSITIVE 

WITH RESPECT TO GRID 
N2 | (VOLTS) = 125 

: RASTER SIZE: 5 # X 3 3 /^ 


GRID-DRIVE 

: E* =6.6 VOLTS 
: ULTOR VOLTS -1 
: GRID- N* 3 VOLTS 
: T 
: GRID-N«2 VOLT 
TO PATH 
: GRID-N« 1 BIAS 
: RASTER SIZE: 


SERVICE 

5000 

> ADJUSTED 
GIVE FOCUS 
S ADJUSTED 
rERN CUTOFF 
VOLTS = -155 
5 x 3% 
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7WP4 

AVERAGE DRIVE CHARACTERISTICS 



CATHODE-DRIVE SERVICE 
Ef = 6.6 VOLTS 
ULTOR-TO-GRlD-Nftl VOLTS = fj 

75000 

GRID - N« 3-TO- GRID - N« I VOLTS 

ADJUSTED TO GIVE FOCUS 

GRID-N«2-TO-GRID-Nftl VOLTS 

ADJUSTED TO PATTERN 

CUTOFF 

CATHODE BIASED POSITIVE 



GRID -DRIVE SERVICE 
^E{=6.6 VOLTS 
! ULTOR VOLTS = 75000 
£GRID-N«3 VOLTS ADJUSTED 
TO GIVE FOCUS 
GRID-NS2 VOLTS ADJUSTED 
TO PATTERN CUTOFF 
j GRID-N&I BIAS VOLTS= -155 
! RASTER SIZE: 5% 3 3 '" 




3 4 5 6 6 10 20 30 40 60 60 100 

VIDEO SIGNAL VOLTS FROM CUTOFF 
JULY 26, 1950 TUK D9ARTMENT 



8DP4 
KINESCOPE 

SMALL, COMPACT, RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 




DATA 

General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 

Current 0.6 + 

Direct I nterel ectrode Capacitances: 
Grid No. 1 to all other electrodes . . 
Cathode to all other electrodes . . . 
External conductive coating to ul tor. 



10% 



. ac or dc vol ts 
amp 



f350 max. 
' 1250 min. 



/z/zf 

fJ.fJ.f 

fj.fif 



Faceplate, Spherical Filterqlas 

Light transmission (Approx. ) 80% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 90° 

Horizontal 85° 

Vertical 68° 

Ion-Trap Gun Requires External Single-Field Maqnet 

Tube Dimensions: ' 

Overall length 10-7/16" + 5/16" 

Greatest width 7-7/8" + 1/16" - 1/32" 

Greatest height 6-1/16" + 1/16" - 1/32 

Diagonal 8-7/16" + 1/16" - 1/32 

Neck length 6-1/2" + 3/16 

Screen Dimensions (Minimum): 

Greatest width 7-3/16 

Greatest height >-3/8 

Diagonal 7-13/16" 

Projected area 35. 5 sq. 

Weight (Approx.) 3 lbs 

Mounting Position Any 

Cap . .' Recessed Small Cavity UETEC No.Jl-21 

Bulb J67-1/2 

Base Dwarf-Shell Duodecal 6-Pin (JETEC No.B6-158) 

Basing Designation for BOTTOM VIEW 12AB 

Pin 1- Heater J^T-^ Cap -Ul tor 

Pin 2-Grid No. 1 /r /SV (Grid No -3' 

Pin 3 -Grid No. 4 ( ^ZIZU^ Grid No. 5 

Pin 10-Grid No. 2 (5% f^Cl© Collector) 

Pin 11 -Cathode rNCjL^T) C ~ External 

Pin 12- Heater ^rlWa^ Conductive 

oat ing 
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GRID-DRIVE 4 SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 8000 max. volts 

GR ID-No. 4 VOLTAGE: 

Positive value 500 max. volts' 

Negative value 500 max. volts 

GRI[>-No.2 VOLTAGE 300 max. volts 

GRID-No.l VOLTAGE: 

Negative peak value 130 max. volts 

Negative bias value 100 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (E c -k) between 4000 and 8000 volts 
and grid-No. 2 voltage (Ec 2 k) between 85 and goo volts 

Grid-No. 4 Voltage Required for Focus: 
Changes directly with Ec 5 k at the rate of approximately 30 

volts for each 1000-volt change in Ec^k. 
Changes inversely with Ec 2 k a * the rate.of approximately 25 

volts for each 100-volt change in E C2 k. 
Changes inversely with ultor current at the rate of ap- 
proximately 22.5 volts for each 50-^amp change in 
ultor current. 
For typical values, see Examples of Use of Design Ranges. 
Grid-No. 1 Voltage (E C ik) for 
Visual Ext inct ion of 

Focused Raster See Cutoff Design Chart 

for Grid-Drive Service 
Grid-No. 1 Video Drive from 
Raster Cutoff 
(Black Level): 
White-level value 

(Peak positive) Same value as determined for E cik 

except video drive is positive voltage 



Grid-No. 4 Current. 
Grid-No. 2 Current. . . 
on-Trap Magnet Current 

(Average) * 

Minimum Field Strength of 

PM Ion-Trap Mag net §. 

Field Strength of Adjust 

able Centering Magnet 



A »#>**>§: See next page. 



-25 to +25 
-15 to +15 



yE C5k /8000 * 32 



^Ecgk/8000 x 36 

to 5 



/xamp 
/xamp 



gausses 



gausses 
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6000 
150 



Examples of Use of Design Ranges: 

Vith ultor voltage of 

and grid-No. 2 voltage of 
Grid-No. 4 Vol tage for 

Focus wi t.h Ul tor 

Current of 100 yuamp . . 
Grid-No. 1 Voltage for 

V isual Ext inct ion of 

Focused Raster -13 

Grid-No. 1 Video Drive 

from Raster Cutoff 

(Black Level): 

White-level value 

(Peak positive) 13 to 35 

Minimum Field Strength of 

PM Ion-Trap Magnet J>\ 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 



8000 
200 



vol ts 
volts 



+ 15 to +315 +60 to +360 volts 
-35 -17 to -46 volts 

17 to 46 volts 
36 gausses 

1.5 max. megohms 



CATHODE-DRIVE - SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid N0.1 
Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE 8000 max. volts 

GRIO-N0.4-TO-GRIO-N0.I VOLTAGE: 

Positive value 500 max. volts 

Negative value 500 max. volts 

GRID-No.2-T0-GRID-No.l VOLTAGE 400 max. volts 

CATH0DE-T0-GRI[>-No.l VOLTAGE: 

Positive peak value 130 max. volts 

Positive bias value 100 max. volts 

Negative bias value max. volts 

Negative oeak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negat ive wi th respect to cathode. 180 max. volts 

Heater posit ive with respect to cathode. 180 max. volts 

A Grid drive is the operating condition in which the video signal varies 
the grid-No. 1 potential with- respect to cathode. 

Brilliance and definition decreasewith decreasing ultor voltage or 
ul tor-to-gr id-No. 1 voltage. In general, the ultor voltage or ultor- 
to-grid-No.l voltage should not be less than 4000 volts. 
Cathode dr ive is the ope rat ing cond it ion i n which the video signal varies 
the cathode potent ial with respect to grid No. 1 and the other electrodes. 



See next page. 
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Equipment Design Ranges: 

With any ultor-to-grid-No. 1 voltage (E c g ) between 

4000* and 8000 volts 
and grid-No. 2-to-grid-No. 1 voltage (^c 2 g^ between 

100 and 400 volts 
Grid-No. 4-to-Gr id-No. 1 

Voltage Required for Focus: 

Changes directly with E c g, at the rate of approximately 

30 volts for each 1000-\mn change in E c g . 
Changes inversely with E C 2gi at the rate or approximatel y 

25 volts for each 100-voTt change in E c g . 
Changes inversely with ultor current at the rate of approx- 
imately 22.5 volts for each 50-/zamp change in ultor 
current. 
For typical values, see Examples of Use of Design Ranges. 
Cathode-to-Grid-No.l 
Voltage (Ek g J for 
Visual Ext inct ion of 

Focused Raster See Cutoff Design Chart 

for Cathode-Drive Service 

Cathode-to-Grid-No. 1 

Video Drive from 

Raster Cutoff 

(Black Level ) : 

White-level value 

(Peak negative) Same value as determined for E|<g 

Grid-No. 4 Current -25 to +25 ^amf} 

Grid-No. 2 Current -15 t-o +15 /xamp 

Ion-Trap Magnet Current 

(Average)** V^rq/ 8000 x 32 

Minimum Field Strength of 

PM Ion-Trap Magnet§ /^/E c g /8000 x 36 gausses 

Field Strength of Adjust- x 

able Centering Magnet. ... to 5 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-No. 1 

voltage of 6000 8000 volts 

and grid-Mo . 2-to-grid-No. 1 

voltage of 150 200 volts 

Grid-No. 4-to-Gr id-No. 1 
Voltage for Focus 
with Ultor Current 
of 100 M^mp +15 to +315 +60 to +360 volts 

For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No. 2 and rotated to give maximum brightness. 

Brilliance and definition decrease with decreasing ultor voltage 
or ul tor-to-gr id-No. 1 voltage. In general, the ultor voltage or ultor- 
to-grid-No. 1 voltage should not be less than 4000 volts. 

§: See next page. 



ma 
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Cathode-to-Grid-No.l 

Vol tage for Visual 

Extinction of Fo- 
cused Raster 

Cathode-to-Grid-No.l 

Video Drive from 

Raster Cutoff 

(Black Level ) : 

White-level value 

(Peak negative) 

Minimum Field Strength 

of PM Ion-Trap Magnet . . . 

Maximum Circuit Values: 

Grid-No. 1-Ci rcui t Resistance. 
§ 



14 to 30 17 to 39 volts 



14 to 30 17 to 39 volts 
31 36 gausses 



1.5 max. megohms 



For specimen PM ion-trap magnet, such as Heppner Model N0.E.437 or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range 
for the strength of the PM ion-trap magnet should be added to the 
minimum value. The maximum strength of this magnet should not exceed 
the specified minimum value by more than 6 gausses. This procedure 
will insure use of a PM ion-trap magnet allowing adequate adjustment 
to permi t sat i sf actory performance without loss of h i ghl i ght brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIOUS FOR CATHODE-RAY TUBES 

at front of this Section 



10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 3 




8DP4 
KINESCOPE 



10-56 




-MOLD MATCH 
LINE (NOTE 5) 



SEE DETAIL A 

FOR OPPOSITE 

LONG SIDE VIEW 



DWARF-SHELL 

DUODECAL 

6-PIN BASE 

(NOTE 3) -^ 

JETEC N2 

B6-I58 



w 



PREFERENCE 
LINE 
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Jx."^ 



ULTOR 

RECESSED SMALL 

CAVITY CAP 

JETEC N2 j|-2l 

(NOTE I) 



U-'V^V 
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REFERENCE LINE- 
DETAIL A 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ULTORTERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS 
VACANT PIN POSITION No. 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 116 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED I N GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A 
CIRCLE CONCENTRIC WITH BULB AXIS AT THE REFERENCE LINE AND 
HAVING A DIAMETER OF 1-5/8 INCHES. 



NOTE 1: 



EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
THE MAXIMUM RADIAL Dl SPLACEMENT OF THE FACE PANEL 



NOTE 6: 

JUST ABOVE THE MOLD MATCH I SO. 040" WHEN THE TUBE IS ROTATED 
ABOUT THE AXIS OF THE NECK AND SUPPORTED AT THE REFERENCE 
LINE. 

NOTE 6: BULGE AT SPLICE-LINE SEAL Wl LL NOT PROTRUDE BEYOND 
THE MAXIMUM ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
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GRID-DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR VOLTS = 4000 TO 8000 
GR ID-No. * VOLTS ADJUSTED FOR FOCUS 
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CATHODE-DRIVE SERVICE 
Ef = 6.3 VOLTS 

ULT0R-T0-GR ID-No. 1 VOLTS = 1000 TO 8000 
GRID-N0.4-TO-GR ID-No. 1 VOLTS ADJUSTED 
FOR FOCUS 
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BULB-CONTOUR DIMENSIONS 



QUARTER - 
SECTION C 
6.038" MAX. 

DIAGONAL 



1.520 R. 

/ 




__ QUARTER 
SECTION @ 
- nv " 8.497" MAX. 
3.050 DIAGONAL 



QUARTER 

"SECTION (D 

7.590" MAX. 

DIAGONAL 



TOP VIEW SHOWING MAXIMUM QUARTER-SECTION CONTOURS 
DEFINED BY PLANES AA ' , BB', CC, and DD'. 



LONG-SIDE VIEW 



'/? R. 



IS'/^R. 



REFERENCE 
LINE 




CONTOURS (I), (2), (3), AND 14) DEFINE MAXIMUM BULB DI- 
MENSIONS IN THE PLANES AA ! , BB', CC ' , AND DD'. THE 
PLANES ARE NORMAL TO THE TUBE AX I SAND AT FIXED LOCATIONS 
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FOR MAXIMUM SPACE REQUIREMENTS 



SHORT- SIDE VIEW 
D C B A 



REFERENCE 
LINE 





:& 



92CM-8896 



FROM THE REFERENCE LINE. WHEN DIMENSIONED FROM THE 
FACEPLATE, THE AXIAL POSITIONS OF PLANES AA», BB 1 , CC ■ , 
AND DD 1 WILL VARY BY ±0.125". 
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GRID-DRIVE SERVICE 
Ef =6.3 VOLTS ULT0R VOLTS = 
GRID No.l BIASED NEGATIVE WITH 

SPECT TO CATHODE TO GIVE F0C 

RASTER CUTOFF 
RASTER FOCUSED AT AVERAGE BRIGHT 
RASTER SIZE =7" x 5-1/4" 
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GRID-DRIVE SERVICE 
Ef =6.3 VOLTS 
ULTOR VOLTS =4000 TO 8000 
GRID No.l BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 
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CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTW-TO-G* ID-No. 1 VOLTS = 
4000 TO 6000 

CATHODE BIASED POSITIVE WITH RE- 
SPECT TO GJt ID No.l TO GIVE FO- 
CUSED RASTER CUTOFF 
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9AP4/I804-P4 
KINESCOPE 




Heater 



Coated Uni potential Cathode 



Voltage 2.5 a-c or d-c volts 

Current 2.1 amp. 

Focus Electrostatic 

Deflection Magnetic 

Phosphor No. 4 

Fluorescence White 

Persistence Medium 
Direct Interelectrode Capacitance: 

Grid No.l to All Other Electrodes 9 uuf 

Overall Length 21" ± 3/8" 

Diameter 9" ± 1/8" 

Bulb J-72 

Cap Medium Metal 

Base Med ium 6-Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

Maximum Ratings Are Based on a Line-Voltage Design Center of 117 Volts 

High-Voltage Electrode (Anode No. 2) Volt. 7000 max. volts 
Focusing Electrode (Anode No.l) Volt. 2000 max. volts 

Accelerating El ectrode (Grid No. 2) Volt. 250 max. volts 
Control Electrode (Grid No.l) Volt. Never positive 

Fluorescent Screen Input Power/ sq cm : 

Fixed Pattern 

Moving Pattern 
Grid Circuit Resistance 
Typical Operation: 

Cathode 

Anode No. 2 Vol tage 

Anode No.l Voltage 

Grid No. 2 Voltage 



2.5 max. mw 
5.0 max. mw 
1.5 max. megohms 

/should be connected to one side 
\6r to mid-tap of heater 



6000 

1225 

250 



w i nd i ng 

7000 vol ts 

1425 approx. vol ts 

250 vclts 



Grid No.l Voltage Adjusted to give suitable I umi nous spot 
Grid No.l Signal-Swing Volt. A 25 25 approx. vol ts 

NOTE: Brilliance and definition decrease with decreasing 
anode voltages. In general the anode No. 2 voltage should 
not be less than 5000 volts. 



Supply should be adjustable to : 
Approximately 35* of Grid No. 2 



: 20* of the value shown. 

voltage is required for current cut- 
off when, in some applications, it is necessary to use the maximum 
permissible grid-circuit resistance. 

Peak-to-peak value for good brilliance with good resolution. For 

greater brilliance, up to twice this value should be available. 



The Characteristic Curves for the 9AfU are the sane 
as those for the 12APU. 



Indicates a change. 
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RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-6015R1 



I0BP4 



Dcku 



KINESCOPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 




ac or dc volts 
amp 



u.uf 

u,u.f 

u.u.f 

No. 4 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 

Current 0.6 ..... 

Direct I nterelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes. ... 6.5 
Cathode to All Other Electrodes 5.0 

External Conduct ive- Coating to Anode No.2( 2 ^n ™*' 
" ^ 500 nun. 

Phosphor (For Curves, see front of this Section) . . 

Fluorescence and Phosphorescence .... * White 

Persistence of Phosphorescence Medium 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 50° 

Ion Trap Magnetic 

External Coating Conductive 

Overall Length 17-5/8" ± 3/8 r 

Greatest Diameter of Bulb 10-1/2" ± 1/8 

Minimum Useful Screen Diameter 9 

Raster Size (Approx.) 6" x 8 

Mounting Position Any 

Cap Recessed Small Cavity 

Base Small-Shell Duodecal 7-Pin 

BOTTOM VIEW 



Pin 1- Heater 
Pin 2- Grid No.l 
Pin 6- No Connection 
Pin 7 -No Connection 




Pin 10-Grid No.2 
Pin 11 -Cathode 
Pin 12- Heater 
Cap - Anode , 

Grid No. 3 



Maximum Ratings, Design-Center Values: 

ANODE VOLTAGE" 10000 max. volts 

GRILVNo.2 VOLTAGE 410 max. volts 

GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds .... 410 max. volts 

After equipment warm-up period 125 max. volts; 

Heater positive with respect to cathode. . 125 max. volts' 

See next page. 
■*— Indicates a change. 
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TUBE DEPARTMENT 

IAOIO COtPOtATION OF AMI IICA, HAtllSON. NfW JHSCY 



DATA 




I0BP4 
KINESCOPE 



Typical Operation: 

Anode Voltage* 9000 . . volts 

Grid-No. 2 Voltage 250 .. volts 

Grid-No. 1 Voltage -27 to -63 volts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance 1.5 max. megohms 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulation of the power supply permits the instantaneous short- 
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capac- 
itor should be as follows: 

Grid-No. 1-Ci rcu it Resistance 150 min. ohms 

Grid-No/2-Ci rcuit Resistance 470 min. ohms 

Anode-Circuit Resistance ... 11000 min. ohms 

The resistors used should be capable of withstanding the volt- 
ages involved. 

Components: 

Ion-Trap Magnet* RCA Type No.203Dl 

Deflection Yoke* RCA Type No.201Dl 

Focusing Coil** RCA Type No.202Dl 

The anode and grid No. 3 which are connected together within tube are 
referred to herein as anode. 

* Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 8000 volts. 
Visual extinction of undeflected focused spot. 

Thedc current requi red by this magnet isapprox. 109 ma. for the typical 
operating conditions shown. 

* The horizontal deflect ing-coil current requi red by thi s yoke to produce 
8* picture width is approx. »70 ma. peak-to-peak under the typical 
operating conditions shown. The current varies directly as the square 
root of the anode voltage. 

The dc current requi red by this coil isapprox. 115 ma. for the typical 
operating conditions shown and using combined grid-No. 1 bias voltage 
and video-signal voltage adjusted to produce a highlight brightness of 
20 foot-lamberts on a 6* x 8" picture area. Distance from reference 
line (see Outline Drawing) to center line of air gap is approx. 3-1/4". 



-vindicates a change. 
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IADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



I0BP4 
KINESCOPE 








NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL 
IS ON SAME SIDE AS VACANT PIN POSITION No. 3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" +■ .003" - .000" I . D. AND 2" LONG 
WILL REST ON BULB CONE. 

HOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DI- 
AMETER OF 1-7/8". 



APPROX. DISTANCE TO CENTER OF FOCUS I NG-CO I L AIR 



NOTE •*: 

GAP. 

NOTE 5: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 
PIN No. 6 AND TUBE AXIS PASSES THROUGH LINE JOINING 
CENTERS OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD 
OF ION-TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS 
ADJACENT TO PIN No. 6 AND SOUTH POLE TO P I N No. 12. 



OCTOBER 15, 



1947 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-6663R2A 




I0BP4 
KINESCOPE 



(continued from preceding page) 

MOTE 6: LOCATION OF DEFLECTING YOKE AND FOCUS I NG-COI L AIR 

GAP MUST BE WITHIN THIS SPACE. 
MOTE 7: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET. 
MOTE 8: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
MOTE 9: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED 

AREA AROUND ANODE CAP. 

92CM-6663R2 
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IA04O COtrOtATtON Of AMHICA. HAtllSON, WW JHSEY 



I0BP4-A 
KINESCOPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 




DATA 
General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterel ect rode Capacitances (Approx.): 
Grid No.l to All Other Electrodes. ... 6 . . . /x/xf 

Cathode to All Other Electrodes 5 . . . ^f 

External Conductive Coating to Anode . { ™q ™*" jj^f 

Face Plate (Transmission of about 65%) . . RCA "Fi 1 terglass" 
Phosphor (For Curves, see front of this Section) No.4— Sul f ide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Medium 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 52° 

Ion-Trap Gun Requires External Double-Field Magnet 

Overal 1 Length 17-5/8" ± 3/8" 

Greatest Diameter of Bulb 10-1/2" ± 1/8" 

Screen Diameter 9-3/8" 

Mounting Position Any 

Cap Recessed Small Cavity 

Base Small-Shell Duodecal 5-Pin 

Basing Designation for BOTTOM VIEW 12D<l 

Pin 1-Heater /^T!T\ Pi n 11 - Cathode 

Pin 2 -Grid No.l S/zzZL^ Pin 12-Heater 

Pin 10-Grid No. 2 C V^a\/® Ca P -Anode, 

& Kj\y ai) Grid No. 3 



Maximum Ratings, Design-Center Values: 

AN0DE°V0LTAGE D 12000 max. volts 

GRID-No.2 VOLTAGE 410 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 410 max. volts 

After equipment warm-up period .... 150 max. volts 

Heater positive with respect to cathode. 150 max. volts 

Anode and grid No. 3, which are connected together within tube, are re- 
ferred to herein as anode. 

The product of anode vol tage and average anode current should be 1 imi ted 
to 6 watts. 
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9000 
250 


11000 
250 


volts 
volts 


to -63 


-27 to -63 


vol ts 


115 


125 


ma 



Typical Operation: 

Anode Vol tage* 

Grid-No. 2 Voltage 

Grid-No. 1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot -27 

Focus i ng-Co i 1 Current 

(DC, Approx.Jt . 
I on-T rap-Mag net Current 

(DC, Approx.)# . . 155 180 

Maximum Circuit Values: 

Gr id-No. 1-C i rcu it Resistance 1.5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to limit the cont i nuous short-ci rcui t cur- 
rent to 5 ma. If the supply permits the instantaneous short- 
circuit current to exceed 1 ampere, or is capable of storing 
more than 250 microcoulombs, the effective resistance in c 
cuit between indicated electrode and the output capacitor 
should be as fol lows: 

Grid-No. 1-C i rcu it Resistance 150 min. ohms 

Grid-No. 2-Ci rcu it Resistance 470 min. ohms 

Anode-Circuit Resistance 15000 min. ohms 

The resistors used should be capable of withstanding the ap- 
pl ied voltage. 

Components: 

Horizontal-Deflection-Output & High-Voltage Transformer: 
For use with pulse-operated high-voltage supply 

giving 10000-12000 volts RCA-217T1 

Horizontal Linearity Control RCA-207R1 

Width Control RCA-206R1 

Vertical -Deflect ion Output Transformer RCA-204T9 

Deflecting Yoke RCA-205D1 

Ion-Trap Magnet (Permanent-Magnet Type) RCA-203D3 

Focusing Coil 00 RCA-202D1 

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 8000 volts." 

f For JETEC Focusing Coil No. 106, or equivalent, positioned with center 
line of air gap approximately 3-1/4 inches from Reference Line (See 
Outline Drawing). The indicated currents are for the condition with 
the combined grid-No. 1 bias voltage and video-signal voltage adjusted 
to produce a highlight brightness of 25 foot-lamberts for 9000volts, 
or 30 foot-lamberts for 11000 volts, on an 8" x 6" picture area. 

# For JETEC Ion-Trap Magnet No. 108, or equ i val ent , 1 ocated wi t h ma i n Dole 
pieces longitudinally opposite internal pole pieces, and rotated to 
give maximum brightness. 
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TUBE SUPPORT 




92CM-6663R3 

NOTE It THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL IS ON 
SAME SIDE AS VACANT PIN POSITION No. 3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003" - ,000" I.D. AND 2" LONG 
WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
MORE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL WITHIN CIRCLE CONCENTRIC WITH BULB AX I S AND HAV I NG 
DIAMETER OF 1-7/8". 

HOTE M DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 
VACANT PIN POSITION No. 6 AND TUBE AXIS PASSES THROUGH 
LINE JOINING CENTERS OF POLE PIECES. DIRECTION OF 
PRINCIPAL FIELD OF ION-TRAP MAGNET SHOULD BE SUCH THAT 
NORTH POLE fs ADJACENT TO VACANT PIN POSITION No. 6 AND 
SOUTH POLE TO PIN No. 12. 

NOTE 5: LOCATION OF DEFLECTING YOKE AND FOCUS I NG-CO I L MUST 
BE WITHIN THIS SPACE. 
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I0BP4-A 
KINESCOPE 



NOTE 6: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET. 

NOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 8: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED 
CLEAR AREA AROUND ANODE CAP. 
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I0BP4-A 
KINESCOPE 



CURVES 

The following Grid-Drive Characteri sties Curves are for the 
condition with grid No.l biased to give visual extinction of 
the undeflected, focused spot. Inviewing television pictures, 
it will be found that the actual cutoff voltage corresponding 
to black in the picture i s approximately 5 volts less negative 
than shown on the curves; similarly, the grid-No. 1 drive to 
obtain a given anode current or light output is also about 5 
volts less. 

AVERAGE GRID-DRIVE CHARACTERISTICS 




10 20 30 40 50 60 

PEAK GRID- N* I DRIVE FROM CUTOFF -VOLTS 
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FEB. 2 1, 1950 



TUK DEPARTMENT 

«A0lO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



70 
92CM-7454 



vfc 



<& 



I0BP4 
AVERAGE CHARACTERISTICS 
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I0KP7 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 




DATA 
General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct I nterel ect rode Capacitances (Approx.): 

Grid No.l to all other electrodes 6 mii 

Cathode to all other electrodes 5 wtf 

Faceplate Filterglass 

Light transmission (Approx.) 77% 

Phosphor (For Curves, see front of this Section) P7 

Fluorescence Blue 

Phosphorescence Greenish-Yellow 

Persistence Long 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 50° 

Overal 1 Length 17-5/8" ± 3/8" 

Greatest Diameter of Bulb 10-1/2" ± 1/16" 

Minimum Useful Screen Diameter '. . 9" 

Weight (Approx.) 10 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. J 1-21) 

Bulb J-84 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

Basing Designation for BOTTOM VIEW 12D 

Pin 1 - Heater f \ Pin 12 - Heater 

Pin 2 -Grid No.l /V::: J A Cap-Ultor 

Pin 10 - Grid No. 2 & /rxCxio> ( £ r j? N ? ,3 ( 




Pin 11 - Cathode 



Maximum Ratings, Design-Center Values: 
ULTOR* VOLTAGE 

GRILVNo.2 VOLTAGE: 

Positive value (DC or Peak AC). . . 

Negative value (DC or Peak AC). . . 
GRIC-No.l VOLTAGE: 

Negative bias value 

Positive bias val ue* 

Positive peak value 



Collector) 



10000 max. 


volts 


700 max. 
180 max. 


volts 
volts 


180 max. 
max. 
2 max. 


volts 
volts 
volts 



The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the 10KP7, the ultor function is performed by 
grid No. 3. Since grid No. 3 and collector are connected together with- 
in the 10KP7, they are collectively referred to simply as "ultor* for 
convenience in presenting data and curves. 



See next page. -•- Indicates a change. 
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IADIO COIPOIATION OF AMEIICA. HAUISON, NEW JERSEY 




I0KP7 
OSCILLOGRAPH TUBE 



PEAK GRID-No.l DRIVE FROM CUTOFF 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Equipment Design Ranges: 

For any ultor voltage (E c ~) between •jooo* 
and grid-No.2 voltage (t C2 ) between 150 

Grid-No. 1 Voltage for Visual 

Extinction of Undeflected 

Focused Spot -10.8% to -25, 

Grid-No. 2 Current -15 to 

TcT 

12. x 99 

7000 . 
Spot Position M 

Examples of Use of Design Ranges: 

For ultor voltage of 7000 

and grid-No. 2 voltage of 250 

Grid-No. 1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot -27 to -63 

Focusing-Coil Current (DC) . 99 ± 15% 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 



65 max. vol ts 

125 max. vol ts 
125 max. volts 



and 10000 volts 
and 700 volts 



2% of Ec 9 volts 
-15 Z 



/zamp 



Focusing-Coil Current (DC) C 



± 15% 



QOOO VOltS 

250 volts 



-27 to -63 volts 
112 ± 15% ma 



1.5 max. megohms 

A At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts. 

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 7000 volts. 

00 For specimen focusing coil similar to JETEC Focusing Coil No. 106 
positioned with air gap toward faceplate and center line of air gap 
3-1/4" from Reference Line (.See dimensional Outline) and ultor current 
of 200. microamperes. 

M The center of the undeflected, unfocused spot wi 1 1 fall wi th i n a c i rcl e 
having an 18-mm radius concentric with the center of the tube face. 



-*- Indicates a change. 
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OSCILLOGRAPH TUBE 




SCREEN 
RADIUS 
4 U/ MIN.— 




92CS-6932R2 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ±10°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No. 3. 

NOTE 2: reference line is determined by position where 

REFERENCE-LINE GAUGE (JETEC No. I 1 2) 1 . 500" + .003" - .000" 
I.D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN CIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVING DIAMETER OF 1-7/8". 
NOTE 4*. FOR TUBE SUPPORT WHICH MUST BE KEPT AT LEAST 2" 
AWAY FROM ULTOR CAP. 

NOTE 5: LOCATION OF deflecting yoke and focusing coil or 

MAGNET MUST BE WITHIN THIS SPACE. 



NOV. 1, 1955 



TUBE DIVISION 
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I0KP7 
AVERAGE GRID-DRIVE CHARACTERISTICS 



ULTOR CURRENT 

E.p = 6.3 VOLTS 
ULTOR VOLTS = 7000 - 10000 
GRID N* 1 BIASED TO CUTOFF 
UNDEFLECTED FOCUSED SPO 


HIGHLIGHT BRIGHTNESS 

Ef = 6.3 VOLTS 
ULTOR VOLTS = 8000 
F GRID-N* 2 VOLTS = 250 
T GRID N* 1 BIASED TO CUTOFF 
OF UNDEFLECTED FOCUSED 
SPOT 
RASTER SIZE=I4CM x I4CM 
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VIDEO SIGNAL VOLTS FROM CUTOFF 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



70 
92CM-700IR2 



I 



I0SP4 
MONITOR KINESCOPE 

METAL-BACKED SCREEN 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 




DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage . . . 6.3 ac or dc volts 

^ Current 0.6 amp 

■irect I nterelect rode Capacitances (Approx.): 

r Grid No.l to All Other Electrodes 6 m* 

Cathode to All Other Electrodes 5 vvf 

Faceplate, Spherical. Filterglass 

Light Transmission (Approx.) 66$ 

Phospher-o, Metal -Backed P4— Sulfide Type 

Fluorescence and Phosphorescence White 

k Persistence of Phosphorescence . Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 50° 

Overall Length 16-5/8" ±3/8" 

Greatest Diameter of Bulb 10-1/2" ± 1/8" 

Minimum Useful Screen Diameter 9-1/8" 

Picture Size (Within minimum-useful-screen area) . . 8" x 6" 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. Jl-21) 

Base Small-Shell Duodecal 6-Pin (JETEC No. B6-63) 

BOTTOM VIEW 

Pin 1- Heater /^~^X Pin 12 ~ Heater 

Pin 2 -Grid No.l /Azzz^ \ Cap -Ul tor 

Pin 6 -Grid No.3 V /^==h\L tG ^'? 1 No ; 4 ? 



Pin 10-Grid No. 2 
Pin 11 -Cathode 




Collector) 



Maximum Ratings, Design-Center. Values'. 

ULTOR* VOLTAGE 14000 nvax. volts 

GRID-No.3 VOLTAGE 2700 max. volts 

GRID-No.2 VOLTAGE 410 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 



For curves, see front of this Section. 

in the lOSPiugrid no.u which has the ultor function, and collector are 

connect --*—-- -—•- — — -- — —i— i- ~*—~w ♦ « 

col lee 

electrode, ». ,..» _.„..„_ ... __.._..._, 

electrodes connected within the tube to it, to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior to 
its deflection. 



e 10SP»»grid No.u which has the unor runcnon, ana tgnetiur ai« 
cted together within the tube and are conveniently referred to 
ctively as "ultor". The "ultor" in a cathode-ray tube is the 
rode, or the electrode in combination with one or more additional 



JULY 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 

IAOIO COt POtATION OP AMEIICA. HAMISON, NEW JEISEY 





0SP4 



MONITOR KINESCOPE 



PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period . . . . 

Heater positive with respect to cathode . 



410 max. volts 
180 max. volts 
180 max. volts 



11.7% to 15.9% of E u volts 



9% to 24% of E C2 
See Curves 
-15 to +15 

to 8 



12000 
200 



140OO 
200 



volt 



volts 
volts 



i 



Equipment Design Ranges: fl 

For any ultor voltage (E u ) between ioooo* and 14000 volts 
and grid-No. 2 voltage (E Cq ) between 150 and 410 volts 

Grid-No. 3 Voltage for Focus with 

Ulto.r Current of 100 uamp 
Grid-No. 1 Voltage for 
Visual Extinction of 

8" x 6" Raster 

Max. Grid-No. 3 Current** . . . 

Grid-No. 2 Current -15 to +15 ^amp 

Field Strength of Adjustable 

Centering Magnet to 8 gausses 

Examples of Use of Design Ranges 

For ultor voltage of 
and grid-No. 2 voltage of 

Grid-No. 3 Voltage for 
Focus with Ultor 
Current of 100 ^amp . 
Grid-No. 1 Voltage for 
Visual Extinction of 
8" x 6" Raster .... 



1400 to 1900 1640 to 2225 vol ts 



-18 to -48 



-18 to -48 



volts 



Maximum Circuit Values: 

Gr id-No. 1-Circu it Resistance 1.5 max. megohms 

Brilliance and definition decrease with decreasing ultor voltage. \M 
general, the ultor voltage should not be less than 10000 volts. " 

Grid-no. 3 Current increases as the ultor voltage is decreased. 

For x-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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TUBE DEPARTMENT 

> cotroiATiON or amiiica, hamison, NfW JtRSCY 



TENTATIVE DATA 



I0SP4 
MONITOR KINESCOPE 




SCREEN 
RADIUS 
4%j 6 # Mllg.— 



TUBE SUPPORT 




V 

SMALL-SHELL e 

OUOOECAL 
6-PIN BASE 
(NOTE 3) 
JETEC N« B6-63 



92CM-7729 

MOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TER- 
MINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ±100. BULB TERMINAL IS ON SAME SIDE AS PIN 
No. 6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE (JETEC No. I 12) 1.500" + 0.003" 
- 0.000" I.D. AND 2" LONG Wl LL REST ON BULB CONE. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED: IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED 
TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL 
WILL FALL WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND 
HAVING DIAMETER OF 1-7/8". 

MOTE *: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM 
BULB TERMINAL. 
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I0SP4 



AVERAGE GRID-DRIVE CHARACTERISTIC 
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- e^ =e.3 volts :__:::_::_ :::: 






~; collector) volts =12000 I: - ":"":::::::: 


GRID-N«3 VOLTS ADJUSTED TO GIVE FOCUS 






"GRID N«l BIASED TO CUTOFF OF RASTER "_I_IIII 


RASTER SIZE =8 x6 
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AVERAGE GRID-DRIVE CHARACTERISTICS 
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GRID-DRIVE CHARACTERISTICS 
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TUBE DEPARTMENT 

RADIO COtfOIATION OF AMERICA, HAHISON, NEW JERSEY 



I2DP7-A 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 




DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct I nterelectrode Capacitances (Approx.): 

Grid No.l to all other electrodes 9 ^f 

Cathode to all other electrodes 6 /^f 

Faceplate, Spherical Filterglass 

Light transmission (Approx. J 76% 

Phosphor (For Curves, see front of this Section) P7 

Fluorescence Blue 

Persistence Short 

Phosphorescence Greenish-Yellow 

Persistence Long 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 50 c 

Overall Length 19-5/8" ± 1/2" 

Greatest Diameter of Bulb 12" ± 3/16" 

Minimum Useful Screen Diameter 10"j 

Weight (Approx.) 8 1 bs 

Mounting Position . Any] 

Cap. . *. Medium (JETEC No.Cl-5)! 

Bulb J96; 

Base Long Medium-Shell Octal &-Pin (JETEC No. B8-65), 

or Long Medium-Shell Octal 5-Pin (JETEC No.B5-80) 

Basing Designation for BOTTOM VIEW 5AN| 




Pin 1 - No Connec- 
tion 
Pin 2 - Heater 
Pin 3 - Grid No. 2 
Pin 4 - No Connec- 

t i on 
Pin 5 - Grid No.l 



Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 

GR ID-No. 2 VOLTAGE: 

Positive value (DC or Peak AC) . . . 

Negative value (DC or Peak AC) . . . 
GRID-No.l VOLTAGE: 

Negative bias value. .• 

Positive bias value 4 

Positive peak value 



- No Connec- 

tion 

- Cathode 

- Heater 

- Ultor 

(Grid No. 3, 
Col lector) 



10000 max. volts 

700 max. volts 

180 max. volts 

180 max. volts 

max. vol ts 

2 max. volts 



At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts. 



•Indicates a change. 



10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




I2DP7-A 
OSCILLOGRAPH TUBE 



65 max. vol ts 



125 max. 
125 max. 



volts 
volts 



PEAK GRID-No.l DRIVE FROM CUTOFF 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 

Heater positive with respect to cathode . 

Equipment Design Ranges: 

For any ultor voltage (Ec q ) between 4000* and 10000 volts 
and grid-No. 2 voltage ( g c ) between 150 and 750 volts 
Grid-No. 1 Voltage for Visual 

Extinction of Undetected 

Focused Spot . • 

Grid-No. 2 Current 



-10% to -28% of E c _ 
-15 to +15 


volts 


f^amp 


a — 1 x 88.5 ± 15% 
LV4000 J 


ma 



M 



4000 
250 



-25 to -70 
75 to 102 



7000 
250 



-25 to -70 
99 to 135 



volts 
volts 



volts 



Focus ing-Coil Current (DC) 00 . 

Spot Position 

Examples of Use of Design Ranges 

For ultor voltage of 
and grid-No. 2 voltage of 
Grid-No. 1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot 

Focus i ng-Coi 1 Current (DC) . 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance 1.5 max. megohms 

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less 'than 4000 volts. 

OO For specimen focusing coil similar to JETEC Focusing Coil No. 106 
positioned with air gap toward faceplate and center line of air gap 
4-1/8" from Reference Line (See Dimensional Outline) and ultor current 
of 200 microamperes. 

## The center of the undeflected, unfocused spot will fall within a 
circle having a 20-mm radius concentric with the center of the 
tube face. 
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DATA 



I2DP7-A 
OSCILLOGRAPH TUBE 





92CM-6375R6 

NOTE I." THE PLANE THROUGH THE TUBE AXIS AND PIN No. 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER- 
MINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE 
AS PIN No. 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + .003" - .000" I.D. and 2" LONG WILL REST 
ON BULB CONE. 

NOTE 3: £ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 
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I2DP7-A 
AVERAGE GRID-DRIVE CHARACTERISTICS 





| E f = 6.3 VOLTS 1111 1 1 1 11 1 Iffi 
: ULTOR VOLTS =4000- 10000 | 1 ffi 
: GRID N«l BIASED TO CUTOFF ^^^^^^^^^^^^S 
: OF UNDEFLECTED FOCUSED SPOT 1 1 1 [ 1 1 1 1 IffFf 
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I2DP7-B 
OSCILLOGRAPH TUBE 



MAGNETIC FOCUS 



MAGNETIC DEFLECTION 



The 12DP7-B is the same as the 12DP7-A except for the follow- 
ing items: 

General : 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 76% 
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TUBE DIVISION 

IAOIO COIFOIATION OF AMEIICA, HAHISON, NEW JE*SEY 



DATA 



I2DP7-B 
OSCILLOGRAPH TUBE 





LONG MEDIUM - 

SHELL OCTAL 

8- PIN BASE 

JETEC N8B8-65 

(NOTE 3) 



MOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 5 MAY VARY 

FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMINAL BY 

AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF ± 10°. 

ULTOR TERMINAL IS ON SAME SIDE OF TUBE AS PIN No. 5. 
MOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE GAUGE 

1.430" + .003" -.000" I.D. AND 2" LONG WILL REST ON BULB 

CONE. 
NOTE 3: $_ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

THE BOTTOM OF THE BASE. 

92CM-6375R5 
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I2DP7-B 
AVERAGE GRID-DRIVE CHARACTERISTICS 
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I2LP4 
KINESCOPE 



MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6 wrt 

Cathode to All Other Electrodes 5 wtf 

External Conductive Coating to Anode . .{3000 max. /z/xf 

a \ 750 mm. ^f 

Phosphor (For Curves, see front of this Section) . No. 4 

Fluorescence White 

Phosphorescence White 

Persistence Medium 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 57° 

Ion-Trap Gun Requires External Double-Field Magnet 

Overall Length 18-3/4 ±3/8" 

Greatest Diameter of Bulb 12-7/16 ± 1/8" 

Screen Diameter 11-3/8" 

Raster Size (Approx.) 7-1/2" x 10" 

Mounting Position Any 

Cap Recessed Small Cavity 

Base Small-Shell Duodecal 7-Pin 

Basing Designation for BOTTOM VIEW 12D 

Pin 1-Heater /^"^\ Pin 1 °- Grid No - 2 

Pin 2-Grid No.l //^" 1 Pin n - Catnode 

Pin 6-No Connection M r^ZZZ y@ Pi n 12-Heater 

Pin 7-No Connection (gfsZA^u) Cap -Anode, 

(D*® Grid No. 3 



Maximum Ratings, Design-Center Values'. 

ANODE VOLTAGE" 12000 max. volts 

GRID-No.2 VOLTAGE 410 max. volts 

GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 410 max. volts 

After equipment warm-up period .... 150 max. volts 

Heater positive with respect to cathode. 150 max. volts 

Anode and grid No. 3. which are connected together within tube, are re- 
referred to herein as anode. 



SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
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I2LP4 
KINESCOPE 



Typical Operation: 

Anode Voltage* 9000 11000 volts 

Grid-No. 2 Voltage 250 250 volts 

Grid-No. 1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot -27 to -63 -27 to -63 volts 

Focus ing-Coil Current 

(DC, Approx.)**. 115 125 ma 
Ion-Trap Magnet Current (DC) #. 155 180 ma 

Maximum Circuit Values: 

Grid-No. 1 -Ci rcuit Resistance 1.5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the 1 imi ted-energy type with 
inherent regulation to limit the continuous short-circuit 
current to 5 mi 1 1 iamperes. If the supply permits the instanta- 
neous short-circuit current to exceed 1 ampere, or is capable 
of storing more than 250 microcoulombs, the effective re- 
sistance in circuit between indicated electrode and the output 
capacitor should be as follows: 

Grid-No. 1 -Ci rcuit Resistance 150 min. ohms 

Grid-No. 2-Ci rcuit Resistance 470 min. ohms 

Anode-Circuit Resistance 15000 min. ohms 

The resistors should be capable of withstanding the applied 
voltages. 

Brilliance and definition decrease with decreasing anode voltage, in 
general, the anode voltage should not be less than'9000 volts. 
For JETEC Focusing Coil no. 106, or equivalent, positioned with center 
line of air gap approximately 3-l/U" from Reference Line (see Outline 
Drawing). The indicated currents are for the condition with the com- 
bined grid-No. 1 bias voltage and video-signal voltage adjusted to 
produce a highlight brightness of 25 f oot-lamberts for 9000 volts, 
or 30 f oot-lamberts for 11000 volts, on a 7-1/2" x 10" picture area. 
# For JETEC Ion-Trap Magnet No. 108, or equivalent, located with main 
pole pieces longitudinally opposite internal pole pieces, and rotated 
to give good line focus with maximum brightness. 

CURVES 
The following Grid-Drive Characteristics Curves are for the 
condition with grid No.l biased to give visual extinction of 
the undeflected, focused spot. In viewing television pictures, 
it will be found that the actual cutoff voltage corresponding 
to black in the picture is approximately 5 volts less negative 
than shown on the curves; similarly, the grid-No. 1 drive to 
obtain a given anode current or light output is also about 5 
volts less negative. 
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- ,27 <6 ± 'V 



SCREEN DIA. l\%'_ 



EXTERNAL 
„ CONDUCT I VE- 
■ COATING 

2 „ (NOTE 7) 

4 V*V<»- 



. 2 MAX. FOR TUBE 
SUPPORT 



(NOTE 5) 



SEE NOTE 6 

i 




*- REFERENCE 

LINE 

(NOTE 2) 



5% MIN. 
(NOTE 4) "^ 



I8 3 4 



I8'4 



SMALL-SHELL DUODECAL 
-^ 7-PIN BASE (NOTE 3) 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT 
THE TUBE AXIS) OF 10°. ANODE TERMINAL IS ON SAME SIDE AS 
VACANT PIN POSITION No. 3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003" - .000" I . D. AND 2" LONG WILL 
REST ON BULB CONE. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL Wl LLFALL Wl TH- 
IN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIAMETER 
OF 1-7/8". 

NOTE 4: DISTANCE OF INTERNAL POLE PIECES. PLANE THROUGH 
PIN No. 6 AND TUBE AXIS PASSES THROUGH L I NE JO I N I NG CENTERS 
OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD OF ION-TRAP 
MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT TO 
PIN No. 6 AND SOUTH POLE TO PIN No. 12. 

NOTE 6t LOCATION.OF DEFLECTING YOKE AND FOCUSI NG-COl L MUST 

BE WITHIN THIS SPACE. 

NOTE 6: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET. 

NOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
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KINESCOPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx.j: 

Grid No.l to All Other Electrodes. .... 6 yu/if 

Cathode to All Other Electrodes. ..... 5 wif 

r + i n a *■ r *• iAJ / 2000 max . mif 

External Conductive Coating to Anode . . \ 75Q m j n> * 

Face Plate (Transmission of about 65%). . . RCA "Fi 1 terglass" 
Phosphor (For Curves, see front of this Section) No.4-Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Medium 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 570 

Ion-Trap Gun Requires External Double-Field Magnet 

Overall Length 18-3/4 ±3/8" 

Greatest Diameter of Bulb 12-7/16 ± 1/8" 

Screen Diameter 11-3/8" 

Mounting Position Any 

Cap Recessed Small Cavity 

Base Small-Shell Duodecal 5-Pin 

Basing Designation for BOTTOM VIEW 12Dj. 

Pin 1-Heater S "N. Pin 12-Heater 

Pin 2-Grid No.l f/zzzi\\ Cap -Anode, 

Pin 10-Grid No. 2 ^( f^rCm) Grid No '^ 
Pin 11-Cathode 



Maximum Ratings, Design-Center Values: 

AN0DE D V0LTAGE* 12000 max. volts 

GRir>No.2 VOLTAGE 410 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 410 max. volts 

After equipment warm-up period .... 150 max. volts 

Heater positive with respect to cathode. 150 max. volts 

Anode and grid No. 3, which are connected together within tube, are re- 
ferred to herein as anode. 

The product of anode vol tage and average anode current should be 1 imi ted 
to 6 watts. 
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Typical Operation: 

Anode Voltage* 9000 11000 volts 

Grid-No. 2 Voltage 250 250 volts 

Grid-No. 1 Voltage for Visual 
Extinction of Undetected 

Focused Spot -27 to -63 -27 to -63 volts 

Focus ing-Coil Current 

(DC, Approx.)**. 115 125 ma 

Ion-Trap Magnet Current (DC)# 155 180 ma 



Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulat ion to 1 imi t the continuous short-circuit cur- 
rent to 5 mil 1 iamperes. If the supply permits the instanta- 
neous short-circuit current to exceed 1 ampere, or is capable 
of storing more than 250 microcoulombs, the effective resis- 
tance in circuit between indicated electrode and the output 
capacitor should -be as follows: 

Grid-No. 1 -Circuit Resistance 150 min. ohms 

Grid-No. 2 -Ci rcuit Resistance 470 min. ohms 

Anode-Circuit Resistance 15000 min. ohms 

The resistors should be capable of withstanding the applied 
voltages. 

Components: 

Horizontal-Deflection-Output & High-Voltage Transformer: 
For use with pulse-operated high-voltage supply 

giving 10000-12000 volts RCA-217T1 

Horizontal Linearity Control RCA-207R1 

Width Control RCA-206R1 

Vertical-Deflection Output Transformer .... RCA-204T9 

Deflecting Yoke RCA-205D1 

Ion-Trap Magnet (Permanent-Magnet Type). . . . RCA-203D3 

Focusing Coil 00 RCA-202D1 

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 9000 volts. 
For JETEC Focusing Coil No. 106, or equivalent, positioned with center 
line of air gap aporoximatel y 3-l/U" from Reference Line (See Outline 
Drawing). The indicated currents are for the condition with the com- 
bined grid-No. 1 bias voltage and video-signal voltage adjusted to 
produce a highlight brightness of 17 foot-lamberts for 9000 volts, or 
20 foot-lamberts for 11000 volts, on a 10" x 7-1/2" picture area. 
For JETEC Ion-Trap Magnet No. 108, or equ i valent , 1 ocated wi th mai n pole 
pieces longitudinally opposite internal pole pieces, and rotated to 
give maximum brightness. 

1 Renewal Sales item only. 
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EXTERNAL 
CONDUCTIVE" 
10 '/, COATING 
(NOTE 7) 
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L REFERENCE 
LINE 
4V+ (NOTE 2) ,„■ n 

, k * .x 5% MIN. 

(" O T i E 5) (n6t e 4) -* 

SEE NOTE 6 
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92CM-7276R2 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL 
IS ON SAME SIDE AS VACANT PIN POSITION No. 3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003" - .000" I.D. AND 2" LONG 
WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THI S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM C I RCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
DIAMETER OF 1-7/8". 

NOTE ■*: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 
VACANT PIN POSITION No. 6 AND TUBE AXIS PASSES THROUGH 
LINE JOINING CENTERS OF POLE PIECES. DIRECTION OF 
PRINCIPAL FIELD OF I ON- TRAP MAGNET SHOULD BE SUCH THAT 
NORTH POLE IS ADJACENT TO VACANT PIN POSITION No. 6 AND 
SOUTH POLE TO PIN No. 12. 

NOTE 5: LOCATION OF DEFLECTING YOKE AND FOCUSI NG-COI L MUST 
BE WITHIN THIS SPACE. 

NOTE 6: KEEP TH I.S SPACE CLEAR FOR ION-TRAP MAGNET. 

NOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
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CURVES 

The following Grid-Drive Characteristics Curves are for the 
condition with grid No.l biased to give visual extinction of 
the undeflected, focused spot. Inviewing television pictures, 
it will be found that the actual cutoff voltage corresponding 
to r black in the picture is approximately 5 volts less negative 
than shown on the curves; similarly, the grid-No. 1 drive to 
obtain a given anode current or light output is also about 5 
volts less, 

AVERAGE GRID-DRIVE CHARACTERISTICS 
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MAGNETIC FOCUS 



KINESCOPE 

RECTANGULAR GLASS TYPE 

MAGNETIC DEFLECTION 




ac or dc volts 
amp 



DATA 
General : 

Heater, for Unipotent ial Cathode: 

Voltage 6.3 ... 

Current 0.6 ± 10% . . 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 6 /^f 

Cathode to all other electrodes 5 /i/zf 

External conductive coating to ultor . . ./2000 max. ^f 

[ 750 min. ^f 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 66% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 16-5/8" ± 1/4" 

Greatest width 12-17/32" ± 1/8" 

Greatest height 9-23/32" ± 1/8" 

Diagonal 13-11/16" ± 1/8" 

Neck length 7-5/16" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width 11-3/8" 

Greatest height 8-1/2" 

Diagonal 12-1/2" 

Projected area 93 sq. in. 

Weight (Approx.) 10 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Bulb J-109-1/2 

Base Small -Shell Duodecal 5-Pin (JETEC No.B5-57) 

Basing Designation for BOTTOM VIEW 12N 

Pin 1- Heater c *^9 — \ Cap -Ultor 

Pin 2-Grid No.l 9£/ jA (Grid No. 3, 

Pin 10 -Grid No. 2 [ :::^\ Collector) 

Pin 11 -Cathode V/^/^V/® C- External 

Pin 12 -Heater ©sL-WjD Conductive 

(n"@ Coating 
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TENTATIVE DATA 1 




I4EP4 
KINESCOPE 



Maximum Ratings, Design -Center 


Values'. 






ULTOR VOLTAGE 




14000 max. 


volts 


GRI[>-No.2 VOLTAGE 




410 max. 


vol ts 


GRID-No.l VOLTAGE: 




^ 




Negative bias value 




125 max. 


vol ts 


Positive bias value 




max. 


volts 


Positive peak value 




2 max. 


vol ts 


PEAK HEATER-CATHODE VOLTAGE: 








Heater negative with respect 


to cathode: 






During equipment warm-up period 






not exceeding 15 seconds 




410 max. 


vol ts 


After equipment warm-up period .... 


150 max. 


volts 


Heater positive with respect 


to cathode. 


150 max. 


vol ts 


Equipment Design Ranges: 








With any ultor voltage (Ec%) ^ 


etween ioooo 


* and 14000 


volts 


and grid-No. 2 voltage (Ec ^ 


between 200 


and 410 vo 


Its 


Grid-No. 1 Voltage for 








Visual Extinction of 








Focused Raster 


-9.3% to -24% of E C9 


vol ts 


Grid-No. 1 Video Drive 








from Raster Cutoff 








(Black Level): 








White-level value 








(Peak positive) 


9.3% to 24% of E C9 


vol ts 


Grid-No. 2 Current 


-15 to 
r~ r~F 


+ 15 
— 1 


^amp 


Focusing-Coil Current (DC) . 


r / ° 3 x 

Lv 14000 


107 ± 10% 


ma 


Ion-Trap Magnet Current 
(Average) * 


J EC3 






x 28 


ma 




'v 14000 






Minimum Field Strength of 


/Ec 3 
/ V 14000 






PM Ion-Trap Magnet§. . . . 


x 31 


gausses 


Field Strength of Adjustable 








Centering Magnet 


to 


8 


gausses 


Examples of Use of Design Ranges: 






With ultor voltage of 


12000 


14000 


volts 


and grid-No. 2 voltage of 


3 00 


300 


volts 


Grid-No. 1 Voltage for 








Visual Ext i net ion of 








Focused Raster 


-28 to -72 - 


-28 to -72 


vol ts 


Grid-No. 1 Video Drive 








from Raster Cutoff 








(Black Level): 








White-level value 








(Peak positive) 


28 to 72 


28 to 72 


vol ts 


Focusing-Coil Current (DC) . 


99 + 10% 


107 ± 10% 


ma 


Minimum Field Strength of 








PM Ion-Trap Magnet .... 


29 


31 


gausses 


*.°,**.§: See next page. 
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IAOIO COIPOtATION OF AMEIICA, HAMISON, NEW JERSEY 



I4EP4 
KINESCOPE 




Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 10000 volts. 

For specimen focusing coil simi 1 ar to JETEC Focusing Coil No. 109 posi- 
tioned with air gap toward kinescope screen and center lineof air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No. l voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 f oot-1 amberts measured on an In- 
dian Head Test Pattern set for a 11-1/8" x 8-5/16" picture size. 

** For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No.l 
and grid No. 2 and rotated to give maximum brightness. 

§ For specimen PM ion-trap magnet, such as Heppner Model No.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This ■procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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-* — SCREEN WIDTH II 3 / 8 "mIN. - 



z"± W 



SMALL- SHELL DUODECAL 
5-PIN BASE (NOTE 3) 
JETEC N2B5-57 ^ 




-TRANSPARENT 

INSULATING 

COATING 

(NOTE 5) 



-REFERENCE 
LINE 



\f 
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CE-8877B 




I4EP4 
KINESCOPE 



NOTE l: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No. 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-1/2". 

NOTE H: THE DRAWING SHOWS THE Ml N I MUM S I ZE AND LOCAT I ON OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE CON- 
TACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EX- 
TERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 
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AVERAGE GRID-DRIVE CHARACTERISTICS 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




"E<f = 6.3 VOLTS 






""GRID N*l BIASED NEGATIVE WITH - 






" FOCUSED RASTER CUTOFF zL 






' AT AVERAGE BRIGHTNESS 




. RASTER SIZE = 1 1 "x 8 V4 " 
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I4EP4 
AVERAGE GRID-DRIVE CHARACTERISTICS 



1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 J 1 1 1 1 1 1 1 








- Ef = 6.3 VOLTS 




- ULTOR VOLTS = 10000 TO 14000 




--GRID N»l BIASED NEGATIVE WITH 






I RESPECT TO CATHODE TO GIVE 




- FOCUSED RASTER CUTOFF 
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92CM-8856 



I4HP4 



KINESCOPE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 




DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 . . . 

Current 0.6 ± 10% 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. . . 

Cathode to all other electrodes. . . . 

External conductive coating to ultor*. 



. ac or dc volts 
amp 



m f 
Uflf 



f2000 max. 
\ 750 min. 

Faceplate, Spherical . ; Filterglass 

Light Transmission (Approx.) 75% 

PhosphoriFor Curves, see front of this Section). . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 16-25/32" ± 3/8" 

Greatest width 12-17/32" ± 1/8" 

Greatest height 9-23/32" ± 1/8" 

Diagonal 13-11/16" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width 11-1/8" 

Greatest height 8-5/16 

Diagonal 12-1/4" 

Weight (Approx.) 10 lbs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. J 1-21) 

Bulb J 109-1/2 

Base Small-Shell Duodecal ff-Pin (JETEC No. 06-63) 

BOTTOM VIEW 
Pin 1 -Heater @) Cap -Ul tor 

Pin 2-Grid No.l Sff \ (Grid No. 3, 

Pin 6-Grid No. 4 / F :: =T\ Grid No - 5 ' 

Pin 10 -Grid No. 2 (^Eir-vJ^ Collector) 

Pin 11 -Cathode Q \l7^JP C- External 

Pin 12 -Heater (trsZX^LJ) Conductive 

CD"Q§) Coating 



See next page. 
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TENTATIVE DATA 1 




I4HP4 
KINESCOPE 



Maximum Ratings, Design-Center 


Values'. 






ULT0R # VOLTAGE 

GR ID-No. 4 VOLTAGE: 




14000 max. 

500 max. 
500 max. 
500 max. 

125 max. 
max. 
2 max. 

410 max. 
180 max. 
180 max. 


volts 

vol ts 
volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 






GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 












PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period .... 
Heater positive with respect to cathode. 


Equipment Design Ranges: 








For any ultor voltage (E Cf ~) 


between 12000 


* and 14000 


volts 


and grid-No. 2 voltage (E Cs 


) between 200 


and 500 vc 


Its 


Grid-No. 4 Voltage for Focus 
with Ultor Current of 

100 /zamp 

Grid-No. 1 Voltage for Visual 
Extinction of Focused 
Raster 


-0.4% to +2.2% of Ec5 

-9.3% to -24% of Ec 2 
-25 to +25 
-15 to +15 


vol ts 

vol ts 
^iamp 
/xamp 


Grid-No. 4 Current 

Grid-No. 2 Current 


Field Strengthof Single-Field 
Ion-Trap Magnet (Approx.). 


V EC5 * 
V 12000 


32 


gausses 


Field Strength of Adjustable 
Centering Magnet 


to 


8 


gausses 


Examples of Use of Design Ranges: 






For ultor voltage of 
and grid-tfo.2 voltage of 


12000 
300 


14000 
300 


volts 
volts 


Grid-No. 4 Voltage for Focus 
with Ultor Current of 

100 jiamp 

Grid-No. 1 Voltage for Visual 
Extinction of Focused 
Raster 


-50 to +265 

-28 to -72 
32 


-55 to +310 

-28 to -72 
35 


vol ts 

volts 
gausses 


Field Strength of 

Ion-Trap Magnet 


Maximum Circuit Values: 












1.5 max. 


megohms 


*,*: See next page. 
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I4HP4- 
KINESCOPE 




The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerat ing theelect rons in the beam prior 
to its deflection. in the 14HP4, the ultor function is performed by 
grid Ho. 5.. Since grid No. 5, grid No. 3, and collector are connected 
together within the 14HP4, they are collectively referred to simply as 
"ultor" for convenience in presenting data and curves. 
Brilliance and definition decrease with decreasing ultor voltage, 
general, the ultor voltage should not be less than 12000 volts. 



For x-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE -RAY TUBES 

at front of this Section 
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. EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 4 ) 




-TRANSPARENT 

INSULATING 

COATING. 

(NOTE 5) 



92CL-6335RI 



SMALL- SHELL DUODECAL 

6 -PIN BASE (NOTE 3) 

JETEC NSB6-63 



NOV. 5 r 195^ 



TUBE DIVISION 

IAOIO COIPOIATION OF AMEIICA, HAIIISON, NCW JtlKY 



CE-8335R1A 



I4HP4 
KINESCOPE 




'« 25/ 32"* V 




*2*, 



ULTOR 

RECESSED SMALL 

CAVITY CAP 

JETEC N2JI-2I 

(NOTE I) 



— 2¥±V 
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MOTE I*. THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI- 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AX IS) OF 
± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No. 6. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 110 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOTBERIGIDLY MOUNTED; 
IT SHOULD HAVE FLEX I BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A 
CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER 
OF 2- 1/2". 
MOTE 1: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 5: to clean this area, wipe only with soft, dry, 

LINTLESS CLOTH. 
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AVERAGE GRID-DRIVE CHARACTERISTICS 




1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




' Ef =6.3 VOLTS 


-ULTOR VOLTS =14000 


"GRIDNSI BIASED TO CUTOFF OF FOCUSED RASTER ~ ~ ~~ 


-RASTER FOCUSED AT AVERAGE BRIGHTNESS 




~:raster size = ii // x 8 : 
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I4HP4 
AVERAGE GRID-DRIVE CHARACTERISTICS 
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-• Ef =6.3 VOLTS ( 






-GRID N2| BIASED TO CUTOFF OF FOCUSED RASTER " " 
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OCT, 27, 1954 TUBE DIVISION 92CM-8470 

IA0IO COtFOtATION Of AMEIICA, HAMISON, NEW JEISEV 




I5GP22 
TRICOLOR KINESCOPE 

THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS 
ELECTROSTATIC CONVERGENCE MAGNETIC DEFLECTION 



DATA 
General: 

Electron Guns, Three Blue, Green, Red 

Heater, for Uni potential Cathode of Each Gun, 
Paralleled with Each of the Other Two 
Heaters within Tube: 

Voltage (AC or DC) 6.3 volts 

Current 1.8 amp 

Direct I nterelectrode Capacitances(Approx. ) : 
Grid No.l of Any Gun to All Other 
Electrodes Except the No.l Grids 

of the Other Two Guns 7.5 /i/xf 

Cathode of Blue Gun + Cathode of 
Green Gun + Cathode of Red Gun 

to All Other Electrodes 17.5 /x^f 

Grid No. 3 (Of Each Gun Tied within 
Tube to No. 3 Grids of Other Two 

Guns) to All Other Electrodes .... 12 /x^if 

Grid No. 4 (Common to the Three 

Guns) to All Other Electrodes .... 7 /i/xf 

. /3000 max. /ifif 

External Conductive Coating to Ultor*. . ^1500 min. wrf 

Faceplate, Spherical Clear Glass 

Screen, Flat: 

Type Metal-Backed, Tricolor, Phosphor-Dot 

Plate Filterglass 

Light Transmission (Approx.) *70% 

Size (Rounded Sides — See Dimensional 

Outline) . . . 11-1/2" x 8-5/8" 

Area 88.5 sq. in. 

Phosphor (Three Separate Phosphors, collectively). ... P22 
Fluorescence and Phosphorescence of 

Separate Phosphors, respectively .... Blue, Green, Red 

Persistence of Group Phosphorescence Medium 

Dot Arrangement . . . Approx. 195,000 triangular groups, 
each consisting of blue dot, green dot, 
and red dot (total of 585,000 dots) 

Focusing Method Electrostatic 

Convergence Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Horizontal 45° 

Vertical 35° 

Tube Dimensions: 

Maximum Overall Length 26-1/8" 

Greatest Diameter: 

At faceplate 14-5/8" ± 5/32" 

At metal flange 15-3/4" max. 

Weight 25 lbs 
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I5GP22 
TRICOLOR KINESCOPE 



Mounting Position Any 

Ultor* Terminal Metal Flange 

Bulb J126 

Base Small-Shell Bidecal 14-Pin (JETEC No.Bl4-103) 



BOTTOM V I EW 



Pin 1: 
Pin 2: 

Pin 3: 

Pin 4: 

Pin 5: 

Pin 6: 
. Pin 7: 

Pin 8: 



Heater 
Cathode 

of Red Gun 
Grid No.l 

of Red Gun 
Grid No. 2 

of Red Gun 
No 

Connect i fin 
Grids No. 3 
Cathode 

of Green Gun 
Grid No.l 

of Green Gun 




Pin 9: Grid No. 2 

of Green Gun 
Pin 13: Grid No. 4 
Pin 17: Grid No. 2 

of Blue Gun 
Pin 18: Grid No.l 

of Blue Gun 
Pin 19: Cathode of 

Blue Gun 
Pin 20: Heater 
Metal Flange: Ultor 

(Grid No. 5, 
Grid No. 6, 
Collector) 



Maximum Ratings, Design-Center Values: 

ULT0R # VOLTAGE 

ULTOR INPUT 

GRID-No.4 VOLTAGE 

GRIONo.3 VOLTAGE 

GRID-No.2 VOLTAGE (Each Gun) 

GRID-No.l VOLTAGE (Each Gun): 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE (Each Gun): 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds .... 

After equipment warm-up period . . . 

Heater positive with respect to cathode 

Equipment Design Ranges: 

For ulto.r voltage (E c 
Grid-No. 4 (Converging 

Electrode) Voltaget . . , 
Grid-No. 3 (Focusing 

Electrode) Voltage . . 



20000 max. 

15#max. 

11000 max. 

5000 max. 

500 max. 

200 max. 
max. 
2 max. 



410 max. 
180 max. 
180 max. 



volts 
watts 
volts 
volts 
volts 

volts 
volts 
volts 



volts 
volts 
volts 



of 18000 to 20000 VoltS 

. 42.5% to 51% of E c5 volts 
12% to 19% of E c5 volts 

• The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the 15GP22, the ultor function is performed by 
grid no. 5. Since grid No. 5, grid No. 6, and collector are connected to- 
gether within the tube, they are collectively referred to simply as 
■ultor", for convenience in presenting data and curves. 

I This value is the product of ultor voltage and average current measured 
at the ultor terminal with a dc ammeter. 



See next page. 
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TUBE DEPARTMENT 
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TENTATIVE DATA 1 



I5GP22 
TRICOLOR KINESCOPE 




Grid-No. 2 Voltage (Each Gun) 
when circuit design uti- 
lizes grid-No. 1 Voltage 
(E c i) at fixed value for 
raster cutoff (each gun) . 

Grid-No. 1 Voltage for 
Visual Extinction of Fo- 
cused Raster (Each Gun) 
when circuit design uti- 
lizes grid-No. 2 voltage 
(E C 2) at fixed value 
(each gun) 

Grid-No. 4 Current 

Maximum Grid-No. 3 Current 

Grid-No. 2 Current 

Beam-Current Ratio to 

Produce 1 1 1 uminant-C Whi te: 
Red Gun to Green Gun . . . 
Blue Gun to Green Gun . . 

Maximum Raster Shift in 

Any Direction from 
Screen Center . 



2 to 4.5 times E c ^ volts 



22.5% to 50% of E c2 

-5 to +5 

300 

-15 to +15 



4:1 to 1:1 
1.5:1 to 0.5:1 



1-1/4 



Examples of Use of Design Ranges: 

For ultor voltage of 20000 volts 

Grid-No. 4 (Converging 

Electrode) Voltaget . . 8500 to 10200 
Grid-No. 3 (Focusing Electrode) 

Voltage . . . 2400 to 3800 
Grid-No. 2 Voltage (Each Gun) 

when circuit design utilizes 

grid-No. 1 voltage of -70 volts 

for raster cutoff (each gun) . 140 to 315 
Grid-No. 1 Voltage for Visual 

Extinction of Focused Raster 

(Each Gun) when circuit design 

utilizes grid-No. 2 voltage of 

200 volts (each gun) -45 to -100 

Circuit Values: 

Grid-No. 1-Ci rcuit Resistance (Each Gun). . 1.5 max. 

Dynamic Converging Voltage (Approx.)** . . 900 

Dynamic Focusing Voltage (Approx.)** . . . 225 



volts 
/xamp 
/xamp 
/xamp 



inches 

volts 
volts 

volts 
volts 



megohms 
volts 
volts 



t This range does not include the dc component of the dynamic converging 
vol tage. 

Centering of the raster on the screen i s accompl i shed by passing direct 
current of the required value through each pair of deflecting coils to 
compensate for the raster shift resulting from optimum adjustments for 
convergence, color purity, and concentricity, 
peak-to-peak value. This ac voltage having essentially parabolic wave- 
form is synchronized with scanning and does not include any voltage 
developed during the blanking time. 
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RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 




I5GP22 
TRICOLOR KINESCOPE 




ILTOR 

METAL FLANGE 

(NOTE 4) 



io 3 /e ±\£ 



-SMALL -SHELL BIDECAL 

14 -PIN BASE (NOTE 2) 

JETEC NSBI4-I03 

SEE DETAIL C 
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I5GP22 
TRICOLOR KINESCOPE 





ENLARGED SECTION A-A 




ENLARGED SECTION B 



PLANE THROUGH 

<£ OF PIN N2 2 
AND TUBE AXIS 




HORIZONTAL 
<£ OF SCREEN 



BASE DETAIL C 
BOTTOM VIEW 



92CL-8072RI 
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RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-8072R1B 






I5GP22 
TRICOLOR KINESCOPE 



NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE A 
CYLINDRICAL GAUGE 2.400" ± 0.001" I.D. WHICH IS HELD 
CONCENTRIC WITH TUBE NECK AXIS WILL REST ON FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH FACEPLATE-SECTION AXIS 
AND HAVING A DIAMETER OF 3". 

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE M METAL FLANGE OPERATES AT HIGH VOLTAGE. ADEQUATE 
INSULATION MUST BE PROVIDED BETWEEN THE FLANGE AND ANY 
GROUNDED ELEMENT IN THE RECEIVER TO PREVENT THE POSSI- 
BILITY OF ELECTRICAL LEAKAGE INCLUDING CORONA. 

NOTE 5: MASK MATERIAL BEARING ON THE FACEPLATE MUST HAVE 
INSULATING QUALITIES ADEQUATE FOR ONE HALF THE APPLIED 
ULTOR VOLTAGE TO MINIMIZE SURFACE LEAKAGE BETWEEN METAL 
FLANGE AND MASK. 

NOTE 6: TUBE SHOULD NOT BE SUPPORTED IN THIS AREA. 

NOTE 7: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 
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I5GP22 
TYPICAL DRIVE CHARACTERISTIC 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF PER GUN 
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TUBE DEPARTMENT 

IADIO COtPOHATION Of AMHICA, HARRISON, NEW JERSEY 



92CM-8067 




I5GP22 





TYPICAL LIGHT-OUTPUT 


CHARACTERISTIC 






!!E^ = 6.3 volts 

::: ULTOR VOLTS =20000 

: = ;GRID-Nft4 VOLTS = ADJUSTED FOR CONVERGENCE 

:::GRID-N*3 VOLTS=ADJUSTED FOR FOCUS 

!;iGRID-N«2 VOLTS OF EACH GUN=200 

:: GRID-Nai OF EACH GUN IS BIASED TO RASTER CUTOFF 

::: GRID-N* 1 DRIVE FROM RASTER CUTOFF OF EACH GUN IS 

ADJUSTED TO GIVE COMPOSITE ULTOR CURRENT TO 

PRODUCE ILLUMINANT-C WHITE LIGHT OUTPUT 
"BEAM-CURRENT RATIO TO PRODUCE ILLUMINANT-C WHITE: 

RED GUN TO GREEN GUN=3=I 

BLUE GUN TO GREEN GUN=0.85:I 
::: RASTER SIZEsll!^X8^ 8 M 
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ULTOR MICROAMPERES 



TUBE DEPARTMENT 

IADIO COtFOIATION OF AMBUCA. HAMISON, NEW JEISEY 
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92CM-8073RI 



I6ADP7 
OSCILLOGRAPH TUBE 

METAL-SHELL ENVELOPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 




DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or 6c volts 

Current 0.6 ynip 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6 fitf 

Cathode to All Other Electrodes 5 mii 

Faceplate, Spherical Filterglass 

Light Transmission (Approx.). 66% 

Phosphor (For Curves, see front of this Section] P7 

Fluorescence Blue 

Persistence Short 

Phosphorescence Green ish-Yel low- 
Persistence Long 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 53 c 

Maximum Overall Length 22" 

Greatest Diameter at Lip 15-7/8" + 1/8" 

Minimum Useful Screen Diameter 14-3/8" 

Ultor Terminal Metal-Shell Lip 

Mounting Position Any 

Base Small-Shell Duodecal 7-Pin (JETEC No.B7-51) 

BOTTOM VIEW 

Pin 10-Grid No. 2 
Pin 11 -Cathode 
Pin 12 -Heater 
Cap -Ul tor 

(Grid No. 3, 
Collector) 



Pin 


1- Heater 


Pin 


2- Grid No.l 


Pin 


6 -No 




Connection 


Pin 


7 -No 




Connect ion 




Maximum Ratings, Design- Center Values: 
ULTOR VOLTAGE 

GR ID-No. 2 VOLTAGE: 

Positive value (DC or Peak AC.^ . . . . 

Negative value (DC or Peak AC). . . . 
GRIt>-No.l VOLTAGE: 

Negative bias value 

Positive bias valued 

Positive peak value 

PEAK GRID-No.l DRIVE FROM CUTOFF. . . , 



14000 max. volts 



410 max. 
180 max. 

180 max. 

max. 

2 max. 

65 max. 



volts 
volts 

volts 
volts 
volts 
volt 



In the 16ADP7, grid No. 3 which has the ultor function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as "ultor". The "ultor" in a cathode-ray tube is the 
electrode, or the electrode i n comb i nat ion with one or more additional 
electrodes connected within the tube to it, to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior to 
i ts deflect ion. 



At or near this rating, the effective 
should be adequate to limit the ultor 



resistance or the ultor supply, 
input power to 6 watts. 



FEB. 1, 1952 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 



# 



I6ADP7 
OSCILLOGRAPH TUBE 



PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 125 max. volts 
Heater positive with respect to cathode . 125 max. volts 

Typical Operation: 

Ultor Voltage* 12000 volts 

Grid-No. 2 Voltage 250 volts 

Grid-No. 1 Voltage for Visual Extinction 

of Undeflected Focused Spot -27 to -63 volts 

Grid-No. 2 Current -15 to +15 /xamp 

Focusing-Coil Current (DC) 00 95 ± 15% ma 

Spot Position M 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1.5 max. megohms 

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 8000 volts. 

00 For specimen focusing coil similar to JETEC Focusing coil No. 109 po- 
sitioned with air gap toward faceplate and center line of air gap 
3-l/U" from Reference Line (see Outline Drawing) and ultor current of 
200 microamperes. 

## The centerof the undeflected, unfocused spot will fall within a circle 
having 25-mm radius concentric with the center of the tube ff^e. 
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TENTATIVE DATA 



I6ADP7 
OSCILLOGRAPH TUBE 




— i3¥*Hf 

^"min. useful 

SCREEN 




DETAIL OF LIP 



SMALL -SHELL OUOOECAL 

7-PIN BASE 

JETEC NS B7-5I 

(NOTE 2) 

92CM - 7690 



MOTE |: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE (JETEC No. 112) 1.500" + 0.003" 
- 0.000" I . D. AND 2" LONG WILL REST ON FUNNEL, 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTR I C W I TH METAL-SHELL AX I S AN D HAV I NG 
DIAMETER OF 3". 

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT H I GH VOLTAGE. 
ANY MATERIAL IN CONTACT W| TH THE SHELL OR THE FACE MUST BE 
INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR VOLTAGE. 
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I6ADP7 
AVERAGE GRID- DRIVE CHARACTERISTICS 
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10 20 30 40 50 

VIDEO SIGNAL VOLTS FROM CUTOFF 



TUBE DEPARTMENT 

IA0IO COWOtATION OF AMltKA, HAIIISON, NfW JKSfY 
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I6AP4-A 
KINESCOPE 

METAL-CONE ENVELOPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

Supersedes Type 16AP4 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6 ///zf 

Cathode to All Other Electrodes 5 ^f 

Face Plate ( Transmission of about 65%). . . RCA "Fi 1 tergl ass" 
Phosphor (For Curves, see front of this Section) No.4-Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Medium 

Focusing Method . . Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 53° 

Ion-Trap Gun Requires External Double-Field Magnet 

Maximum Overall Length 22-5/16" 

Greatest Diameter of Bulb 15-7/8" ±1/8" 

Screen Diameter 14-5/8" 

Mounting Position Any 

Anode Terminal Metal-Cone Lip 

Base Small-Shell Duodecal 5-Pin 

Basing Designation for BOTTOM VIEW 12Di 

Pin 1- Heater /^TI7\ Pin 12 -Heater 

Pin 2- Grid No.l f/^ZZZ^\ Metal -Cone Lip: 

Pin 10- Grid No. 2 V^X\/® Anode, 

Pin 11- Cathode (sS/A^fo Grid No. 3 

Maximum Ratings, Design-Center Values'. 

AN0DE D V0LTAGE° 14000 max. volts 

GRID-No.2 VOLTAGE 410 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 410 max. volts 

After equipment warm-up period .... 150 max. volts 

Heater positive with respect to cathode. 150 max. volts 

D Anode ana grid No. 3. which are connected together within tube, are re- 
ferred to herein as anode. 

The product of anode vol tage and average anode current should be 1 imi ted 
to 6 watts. 
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IAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



/V 



I6AP4-A 
KINESCOPE 



Typical Operation: 

Anode Voltage* 9000 12000 volts 

Grid-No. 2 Voltage 300 300 volts 

Grid-No. 1 Voltage for Visual 

Ext i net i on of Undef 1 ected 

Focused Spot -33 to -77 -33 to -77 volts 

Focus ing-Coil Current (DC) 4 . 75 90 ma 

Ion-Trap Magnet Current 

(DC, approx.)# 155 200 ma 

Maximum Circuit Values: 

Grid-No. 1 -Ci rcuit Resistance 1.5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to 1 imit the continuous short-circuit cur- 
rent to 5 ma. If the supply permits the instantaneous short- 
circuit current to exceed 1 ampere, or is capable of storing 
more than 250 microcoul ombs, the effective resistance in cir- 
cuit between indicated electrode and the output capacitor 
should be as follows: 

Grid-No. 1-Ci rcuit Resistance 150 mi n. ohms 

Grid-No. 2-Ci rcuit Resistance 470 min. ohms 

Anode-Circuit Resistance 16000 min. ohms 

The resistors used should be capable of withstanding the ap- 
pl ied voltage. 

Components: 

Horizontal-Deflection-Output and High-Voltage Transformer: 
For use with pulse-operated high-voltage supply 

giving 11500-13500 volts . . . RCA- 211T5 

Horizontal Linearity Control RCA- 201R5 

Width Control RCA- 201R4 

Vertical-Deflection Output Transformer RCA- 204T9 

Deflecting Yoke RCA-201D12 

Ion-Trap Magnet (Permanent-Magnet Type) RCA- 203 D3 

Focusing Coil? RCA- 202D2 

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 9000 volts. 

A For JETEC Focusing coil no. 109, or equ ivalent, positioned with air gap 
toward kinescope screen, and center line ofairgap about 3 inches from 
Reference Line (see Outline Drawing). The indicated currents are for 
the condition wi th the combined grid-No. 1 bias voltage and video-signal 
voltage adjusted to produce a highlight brightness of 30 f oot-lamberts 
on a 13-I/4" x 10" picture area. 

# For JETEC Ion-Trap Magnet No. 108, or equ ivalent , 1 ocated wi th mai n cole 
pieces longitudinally opposite internal pole pieces, and rotated to 
give maximum brightness. 

Renewal Sales item only. 
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DATA 



I6AP4-A 
KINESCOPE 




-isV*Hr- 



SCREEN DIA.14^* 
MIN. VALUE 14 3£ 

i " 



ANODE 
LIP- 
TERMINAL 




_L_ 



^J6 MIN. CONTACT 
AREA -/ 



I8MAX 




t^*^ 


- 1 " f\ 


%] 


-V 



"- x i-7 - crr\ 



17" SEE\ 
32 NOTE 5 N 



m REFERENCE 
-.950 LINE 

MAX. 



(NOTE 1) 



^Wjfc, 



NVi'/,; 



V 

MIN. 



S SMALL -SHELL DUODECAL 
5 -PIN BASE (NOTE 2) 



Tfe R MAX. 
DETAIL OF LIP 



92CM-7449 



NOTE I*. REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE I . 500" + .003" - .000" I . D. AND 2" LONG 
WILL REST ON CONE. 

NOTE 2: SOCKET FOR TH I S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH CONE AXIS AND HAVING 
DIAMETER OF 3". 

NOTE 3: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH 
VACANT PIN POSITION No. 6 AND TUBE AXIS PASSES THROUGH 
LINE JOINING CENTERS OF POLE PIECES. DIRECTION OF 
PRINCIPAL FIELD OF ION-TRAP MAGNET SHOULD BE SUCH THAT 
NORTH POLE IS ADJACENT TO VACANT PIN POSITION No. 6 
AND SOUTH POLE TO PIN No. 12. 

NOTE *: LOCATION OF DEFLECTING YOKE AND FOCUS I NG-CO I L 
MUST BE WITHIN THIS SPACE. 



MAY 1, 1950 



TUBE DEPARTMENT 
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I6AP4-A 
KINESCOPE 



MOTE 5: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET. 

MOTE 6: METAL CONE AND GLASS FACE OPERATE AT HIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE CONE OR THE FACE 
MUST HAVE I NSULAT I NG PROPERT I ES ADEQUATE FOR 1 5500 VOLTS. 



CURVES 

The following Grid-Drive Characteristics Curves are for the 
condition with grid No.l biased to give visual extinction of 
the undeflected, focused spot. In viewing television pictures, 
it will be found that the actual cutoff voltage corresponding 
to black in the picture is approximately 5 volts less negative 
than shown on the curves; similarly, the grid-No. 1 drive to 
obtain a given anode current or light output is also about 5 
volts less. 
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I6AP4-A 
AVERAGE GRID- DRIVE CHARACTERISTICS 




ftJHOTHOT^^ 



1 



■ - t 



±j E.p = 6.3 VOLTS 

J? ANODE VOLTS = 12000 

GRID N2| BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

4j RASTER SIZE = 13^"* I0" (FOCUSED 
FOR AVERAGE BRIGHTNESS) 




M 



#j 



m 



pfi j 



mm 

mm 



^t 
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PEAK GRID-N2I DRIVE FROM CUTOFF — VOLTS 
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I6AP4-A 
AVERAGE GRID- DRIVE CHARACTERISTICS 




10 20 30 40 50 60 70 

PEAK GRID -N* I DRIVE FROM CUTOFF— VOLTS 
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I6DP4-A 
KINESCOPE 




MAGNETIC FOCUS 



ROUND GLASS TYPE 

MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6 ... wif 

Cathode to All Other Electrodes 5 ... yu^f 

Faceplate, Spherical Filterglass 

Light Transmission (Approx.) 66>S 

Phosphor (For Curves, see front of this Section) . P4-Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 60° 

Ion-Trap Gun Requires External Double-Field Magnet 

Overall Length 20-3/4" ± 1/4" 

Greatest Diameter of Bulb 15-7/8" ± 1/8" 

Minimum Screen Diameter 14-1/2 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

BOTTOM V I EW 
Pin 1 - Heater /* *\ Pin 11 - Cathode 

Pin 2 - Grid No.l (rzzzL^\ Pin 12 - Heater 

Pin 10 - Grid No. 2 C\/"*T\ )® Ca P ~ Anode 




Maximum Ratings, Design-Center Values: 

ANODE VOLTAGE 15000 max. 

GRID-No.2 VOLTAGE 410 max. 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. 

Positive bias value max. 

Positive peak value 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 410 max. 

After equipment warm-up period .... 125 max. 

Heater positive with respect to cathode. 125 max. 

Typical Operation: 

Anode Voltage* 12000 

♦Brilliance and definition decrease with decreasing anode voltage, 
general, the anode voltage should not be less than 9000 volts. 



volts 
vol ts 

volts 
volts 
volts 



volts 
volts 
volts 



volts 
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TENTATIVE DATA 




I6DP4-A 
KINESCOPE 



volts 
volts 

ma 
ma 



1.5 max. megohms' 



Grid-No. 2 Voltage 250 

Grid-No. 1 Voltage© -27 to -63 

Focus ing-Coil Current (DC, Approx.jf • • H5 

I on-T rap-Mag net Current (DC, Approx. )# . 110 

Maxinu* Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 

^ For visual extinction of undetected, focused spot. 

' For specimen focusing coil similar to JETEC Focusing Coil No. 109 po- 
sitioned with air gap toward kinescope screen and center line of air 
gap 3-1/4 inches from Reference Line (see Outl ine Drawing). The indicated 
current is for condition with combined grid-No. l bias voltage and video- 
signal voltage adjusted to produce a highlight brightness of 20 foot- 
lamberts on a 14-1/2" x 10-1/4' picture area sharply focused at center 
of screen. 

* For specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No. 108* 
located in optimum position and rotated to give maximum brightness. 

OPERATING NOTES 

X-Ray Warning. Mien operated at anode voltages up to 16 kilovolts, 
the I60P4-A does not produce any harmful x-ray radiation. However, 
because the rating of the tube permits operation at voltages as high 
as 16.5 kllovolts (absolute value), shielding of the I60P4-A for x-ray 
radiation may be needed to protect against possible injury from pro- 
longed exposure at close range whenever the ope rating conditions involve 
voltages in excess of 16 kilovolts. 




NOTE |: REFERENCE LINE IS DETERMINED BY POSITION WHERE REFERENCE- 
LINE GAUGE (JETEC No. 112) 1.500* + 0.003* - 0.000' I.D. AND 2' 
LONG WILL REST ON BULB CONE. 

NOTE 2: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN POSITION 
NO. 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 10°. ANODE TERMINAL I SON SAME SIDE AS VACANT PIN POSITION No. 3. 
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KINESCOPE 

ROUND METAL-SHELL TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 




DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 6 /^f 

Cathode to all other electrodes 5 /i/zf 

Faceplate, Spherical Frosted Filterglass 

Light transmission (Approx.) 66% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 70° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Maximum overall length _. . 17-11/16" 

Greatest diameter 15-7/8" ± 1/8" 

Minimum Useful Screen Diameter 14-3/8" 

Weight (Approx.) 11 lbs 

Mounting Position Any 

Ultor Terminal Metal-Shell Lip 

Base Small -Shell Duodecal 5-Pin (JETEC No.B5-57 

Basing Designation for BOTTOM VIEW 12D 

Pin 1 - Heater f ^\ Metal-Shell Lip - 

Pin 2 - Grid No.l I rilZ* \ Ultor 

Pin 10 - Grid No. 2 V 1"^. Nta (Grid No. 3, 

Pin 11 - Cathode \V fS \£r Collector) 

Pin 12 - Heater ^tWpC^ 



Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 14000 max. volts 

GR ID-No. 2 VOLTAGE 410 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period .... 150 max. volts 

Heater positive with respect to cathode. 150 max. volts 

-— Indicates a change. 
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KINESCOPE 



Equipment Oesign Ranges: 

With any uLtor voltage (Ec 3 ) between 12000* and 14000 volts 
and grid-No. 2 voltage (Ec 2 ) between 200 and 410 volts 
Grid-No. 1 Voltage for 

Visual Extinction of U 

Focused Raster -9.3% to -24% of Ec 2 volts I 

Grid-No. 1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 9.3% to 24% of Ec 2 volts 
Grid-No. 2 Current -15 to +15 /xamp 



Focus ing-Coil Current (DC) C 

Ion-Trap Magnet Current 
(Average) 



ysn 



± 10% 



Minimum Field Strength of 
PM Ion-Trap Magnet § . . 




x 28 



31 



Field Strength of Adjustable 
Centering Magnet 



to 8 



gausses 



gausses 



12000 
300 



-28 to -72 



.volts 
volts 



volts 



Examples of Use of Design Ranges: 

With ultor voltage of 
and grid-No. 2 voltage of 

Gr id-No. 1 Voltage for 

Visual Extinction of 

Focused Raster 

Grid-No. 1 Video Drive 

from Raster Cutoff 

(Black Level): 

White-level value 

(Peak positive) 28 to 72 volts 

Focus ing-Coil Current (DC). . 99 ± 10% ma 

Minimum Field Strength of 

PM Ion-Trap Magnet 29 gausses 

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts. 

For specimen focusing coil similar to JETEC Focusing Coil No. 109 posi- 
tioned withairgap toward kinescope screen and center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No. 1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In- 
dian Head Test Pattern set for a 10" x 13-1/4" picture size. 
** For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l ana grid No. 2 and rotated to give maximum brightness. 



§ See next page. 
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DATA 1 



I6GP4-B 
KINESCOPE 




Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance 1.5 max. megohms 

§ For specimen PM ion-trap magnet, such as Heppner Model No.EU37 { or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the speci- 
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PM ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance without loss of highlight brightness. 

For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 



2-56 Ty^ DIVISION DATA 2 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




I6GP4-B 
KINESCOPE 



■5*A*!"fl 



'8~'8 

- SCREEN DIA. l43fc"MIN.- 




ULTOR 
^LIP-TERMINAL. 



REFERENCE 
^6.481 .LINE 



L-V 



*j 6 R.MAX. 
DETAIL OF LIP 



I6 3 4" 



SMALL-SHELL DUODECAL 

5 -PIN BASE (NOTE 2.) 
r^ JETEC N2B5-57 



92CM-7374RI 



NOTE l: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. BOTTOM C IRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
A DIAMETER OF 2-1/2". 

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH 
VOLTAGE. ANY MATERIAL IN CONTACT WITH THE SHELL OR THE 
FACE MUST BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED 
ULTOR VOLTAGE. 
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I6GP4-B 
AVERAGE GRID-DRIVE CHARACTERISTICS 
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! GRID N*| BIASED NEGATIVE WITH RESPECT TO 

- CATHODE TO GIVE FOCUSED RASTER CUTOFF 
: RASTER FOCUSED AT AVERAGE BRIGHTNESS 

- RASTER SIZE = 13 '^"x 10" 
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I6LP4-A 
KINESCOPE 




ROUND GLASS TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 

General : 

Heater, for Uni potential Cathode: 

Voltage 6.3' ac or dc volts 

Current 0.6' amp 

Direct Interelectrode Capacitances: 

Grid No.l to All Other Electrodes 6 . . . A^f 

Cathode to All Other Electrodes 5 ... mf 

External Conductive Coating to Anode. . . J 2000 max - W* 

\ 750 mm. /^f 

Faceplate, Spherical . . . . ' Filterglass 

Light Transmission (Approx.) 66? 

Phosphor (For Curves, see front of this Section). . P4-Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 52° 

Ion-Trap Gun Requires External Double-Field Magnet 

Overall Length 22-1/4" ± 3/8'" 

Greatest Diameter of Bulb 15-7/8" ± 1/8 

Minimum Screen Diameter 14-1/2" 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. J 1-21 ' 

Base Small-Shell Duodecal 5-Pin (JETEC No. B5-57) 

BOTTOM V I EW 

Pin 1 - Heater c ^" — ^ Pin 12 - Heater 

Pin 2 - Grid No.l Jy^ZZZ" \ Cap - Anode 

Pin 10 - Grid No. 2 J/riZZ^H^ C - External 

Pin 11 - Cathode ^VsVY^T) Conduct. 

OjWfif) Coating 

Maximum Ratings, Design-Center Values: 

ANODE VOLTAGE 14000 max. volts 

GRID-No.2 VOLTAGE 410 max. volts 

.GRID-No.l VOLTAGE : 

1 Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds. . . 410 max. volts 

* After equipment warm-up period. . . . 125 max. volts 

Heater positive with respect to cathode 125 max. volts 

Typical Operation: 

Anode Voltage 12000 volts 
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I6LP4-A 
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Grid-No. 2 Voltage 300 volts 

Grid-No. 1 Voltage -33 to -77 volts 

Focusing-Coil Current (DC, Approx.) 4 . 110 ma 

I on-T rap-Mag net Current (DC, Approx. )# . 120 ma 

Max i nun Circuit Values: 



Grid-No.l-Circuit Resistance 



1.5 max. megohm^ 



For visual extinction of undetected focused spot. 
For specimen focusing coil similiar to JETEC Focusing coil No.106 po- 
sitioned with air gap toward kinescope screen, and center line of air 
gap about 3-1/4" inches from Reference Line (see Outline Drawing). 
The indicated current is for the condition with the combined g rid- 
No. l bias voltage and video-signal voltage adjusted to produce a high- 
light brightness of 20 foot-lamberts on a iu-l/2" x io-1/u" picture 
area sharply focused at center of screen. 

For specimen Ion-trap magnet similiar to JETEC Ion-Trap Magnet Ho. 104 
located in optimum position and rotated to aive maximum brightness, ■ 



OPERATING NOTES 

X-Ray Warning. When operated at or below the maximum anode-voltage 
rating shown in the tabulated data, the I6LP4-A does not produce any 
harmful x-ray radiation. All types of picture tubes may be operated 
at voltages (if ratings permit) up to 16 ki lovolts (absolute value) 
without personal injury on prolonged exposure at close range. Above 
16 ki lovolts, special shielding precautions for x-ray radiation may 
be necessary. 




WHERE REFERENCE-LINE 
I.D. AND 2" LONG WILL 



NOTE I! REFERENCE LINE IS DETERMINED BY P0SITI0 
GAUGE (JETEC No. 112) 1.500" + 0.003" - 0.000" 
REST ON BULB CONE. 

NOTE 2: THE PLANE THROUGH THE TUBE AX I S AND VACANT PIN P0S I Tl ON No. 3 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE TERMINAL BY AN 
ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 0F±10°. ANODE 
TERMINAL IS ON SAME SIDE AS VACANT PIN POSITION No. 3. 
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I6RP4/ I6KP4 



KINESCOPE 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 




The 16RP4/16KP4 is the same as the 16RP4-A/ 16KP.4-A except 
that it utilizes a non-aluminized phosphor and has a light 
output as shown by the curves on the back of this sheet. 
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AVERAGE GRID-DRIVE CHARACTERISTICS 
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I6RP4-A/I6KP4-A 



KINESCOPE 




RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 



ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 



External conductive coating to ultor 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage. . 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 6 /u/xf 

Cathode to all other electrodes 5 mif 

fl500 max. ^uf 
\ 750 min. /i/zf 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 66% 

Phosphor (For Curves, see front of this Section) . . P4 — Sulfide Type 

Al uminized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 18-3/4" ± 3/8" 

Greatest width 14-3/4" ± 1/8" 

Greatest height 11-1/2" ± 1/8" 

Diagonal 16-1/8" ± 1/8" 

Neck length 7-1/2" ± 3/16" 

Screen Dimensions (Minimum): - 

Greatest width 13-1/2" 

Greatest height 10-1/8" 

Diagonal , 14-7/8" 

Projected area 131 sq. in. 

Weight (Approx.) 16 lbs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. J 1-21) 

I Bulb J129 

Base Small -Shell Duodecal 5-Pin (JETEC No.B5-57) 

sing Designation for BOTTOM VIEW 12N 



Pin 1- Heater 
Pin 2-Grid No.l 
Pin 10 -Grid No. 2 
Pin 11 -Cathode 
Pin 12 -Heater 




Cap- 



Ultor 
(Grid No. 3, 

Collector) 
External 

Conductive 
Coating 
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Maximum Ratings, Design-Center 


Values: 






ULTOR VOLTAGE 




. 16000 max. 
410 max. 


vol ts 
vol ts 


GRID-No.2 VOLTAGE 




GRID-No.l VOLTAGE: 




Negative bias value 




125 max. 
max. 
2 max. 


vol ts 
volts 
volts 


Positive bias value 




Positive oeak value 




PEAK HEATER-CATHODE VOLTAGE: 




Heater negative with respect 


to cathode: 






During equipment warm-up period 






not exceeding 15 seconds. 




410 max. 


volts 


After equipment warm-up period. . . . 


150 max. 


volts 


Heater positive with respect 


to cathode 


150 max. 


volts 


Equipment Design Ranges: 








Vith any ultor voltage (E C3 ) 


between 12000* and 1600c 


volts 


and grid-No.2 voltage (Ec 2 


between 200 and 410 vc 


Its 


Grid-No. 1 Voltage for 








Visual Extinction of 








Focused Raster 


-9.3% to - 


24% of Ec 2 


vol ts 


Grid-No. 1 Video Drive 








from Raster Cutoff 








(Black Level): 








White-level value 








(Peak positive) 


9.3% to 24% Of E c? 


volts 


Grid-No. 2 Current 

Focus ing-Coil Current (DC) . 1 

Ion-Trap Magnet Current 
(Average) * 


-15 t 


tl5 

115 ± 20% 


/zamp 
ma 


/ E ° 3 * 


y 16000 


/ Ec 


W 16000 


x 30 


ma 


Minimum Field Strength of 








jEc 3 


PM Ion-Trap Magnet§ .... 


- x 33 


gausses 


Field Strength of Adjustable 


/ V 16000 






Centering Magnet 





to 8 


gausses 


Examples of Use of Design Ranges: 






Vith ultor voltage of 


12000 


14000 


volts 


and grid-No. 2 voltage of 


300 


300 


volts 


Grid-No. 1 Voltage for 








Visual Extinction of 








Focused Raster 


-28 to -72 


-28 to -72 


vol ts 


Grid-No. 1 Video Drive 








from Raster Cutoff 








(Black Level): 








White-level value 








(Peak positive) 


28 to 72 


28 to 72 


volts 
ma 


Focusing-Coil Current (DC). . 


100 ± 20% 


108 ± 20% 


Minimum Field Strength of 








PM Ion-Trap Magnet 


29 


31 


gausses 


*>°/**>§ : See next page. 
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Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 



1.5 max. megohms 



Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts. 
For specimen focusing coil simi 1 ar to J ETEC Focusing Coil No. 109 posi- 
tioned with air gap toward kinescope screen and center line of air gap 
3-1/2 i nches from Reference Line (See Dimensional Outline) . The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No. 1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-1 amberts measured on an In- 
dian Head Test Pattern set for a 13-1/2" x 10-1/8" picture size. 
For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No. 1 
and grid No. 2 and rotated to give maximum brightness. 
For specimen PM ion-trap magnet, such as Heppner Model N0.EU37, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tol erance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE- RAY TUBES 

at front of this Section 
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NOTE l: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PJ N POSITION No. 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 110 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3.: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE •*: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
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ULTOR VOLTS = 14000 

■ GRID N2| BIASED NEGATIVE WITH RESPECT TO 
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i RASTER FOCUSED AT AVERAGE BRIGHTNESS 

RASTER SIZE = l3ifc"x lo" 
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ROUND GLASS TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 




u DATA 

General: 

Heater, for Uni potent ial Cathode: 

Voltage 6-3 ac or dc volts 

Current 0.6 amp 

irect Interelectrode Capacitances: 

Grid No.l to All Other Electrodes 6 ^ 

Cathode to All Other Electrodes 5 ^f 

External Conductive Coatina to Anode . . J 1500 max. ^f 

i 750 mm. /i/xf 

Faceplate, Spherical Filterqlass 

Light Transmission 66% 

Phosphor (For Curves, see front of this Section) . . P4-Sulfide Type 
Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.J 70° 

Ion-Trap Gun Reauires External Double-Field Magnet 

Overall Length 17-3/4" ± 3/8" 

Greatest Diameter of Bulb 15-7/8" ± 1/8" 

Minimum Screen Diameter 14-1/2" 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. J 1-21} 

Base Small -Shell Duodecal 5-Pin (JETEC No. B^57) 

Pin 1- Heater c^S* *\ Pin 12 -Heater 

Pin 2- Grid No.l TV; — \ Cap - Anode 

Pin 10- Grid No. 2 1/ /^""N^ C- External 

Pin 11 -Cathode °\l r /\\J® Conduct. 

(FI^YJfc) Coating 



Maximum Ratings, Design-Center Values: 

ANODE VOLTAGE 16000 max 

GRir>No.2 VOLTAGE 

GRILVNo.l VOLTAGE: 

Negative bias value 

t Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 410 max. volts 
After equipment warm-up period .... 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 



000 max. 


vol ts 


410 max. 


vol ts 


125 max. 


volts 


max. 


vol ts 


2 max. 


vol ts 



I 



ypical Operation 

Anode Voltage 12000 volts 

Grid-No. 2 Voltage 250 volts 
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Grid-No. 1 Voltage for Visual Extinction 

of Undeflected Focused Spot 

Focusing-Coil Current (DC, Approx. )° . . 
Ion-Trap Current (Approx. jt 



-27 to 63 
100 
120 



volts 
ma 
ma 



1.5 max. megohms' 



Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 

For specimen focusing coil similar to JETEC Focusing Coil No. 106 
positioned with air gap toward kinescope screen and center line of air 
gap 3-1/u inches from Reference Line (see Outline Drawing). The indi- 
cated current is for condition with combined grid-No. 1 bias voltage and 
video-signal voltage adjusted to produce a highlight brightness of 20 
foot-lamberts on a 14-1/2" x 10-l/u" picture area sharply focused at 
center of screen. 
T For specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No. 108 
located in optimum position and rotated to give maximum brightness. 

OPERATING NOTES 

X-Ray Warning. When operated at anode voltages up to 16 kilovolts, 
the I6WP4-A does not produce any harmful x-ray radiation. However, 
because the rating of the tube permits operation at anode voltages as 
high as 17.6 kilovolts (absolute value), shielding of the I6WP4-A for 
x-ray radiation may be needed to protect against possible injury from 
prolonged exposure at close range whenever the operating conditions 
involve voltages in excess of 16 kilovolts. 







SMALL - SHELL 
II .•DUODECAL 
-V'5-PIN BASE 

-W 



NOTE |: WITH TUBE NECK INSERTED THROUGH FLARED END OF REFERENCE-LINE 
GAUGE JETEC No. HC (SHOWN AT FRONT OF THIS SECTION) AND WITH TUBE 
SEATED IN GAUGE, THE REFERENCE L I NE I S DETERM I NED BY THE INTERSECTION 
OF THE PLANE CC OF THE GAUGE WITH THE GLASS FUNNEL. 

H0TE 2t THE PLANE THROUGH THE TUBE AXIS ANC> VACANT PIN POSITION No. 3 
MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE TERMINAL BY 
AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF ± 10°. ANODE { 
TERMINAL IS ON SAME SIDE AS VACANT PIN POSITION No. 3. 
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L RECTANGULAR GLASS TYPE 

f LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 




DATA 
General: 

Heater, for Unipotential Cathode: 

. Voltage 6.3 ac or dc volts 

fe Current 0.6 ± 10% amp 

direct Interelectrode Capacitances: 

Grid No.l to' al 1 other electrodes 6 wrf 

Cathode to all other electrodes 5 /j^f 

External conductive coat ing to ul tor. . . . I^SS m ? X * m \ 

\1200 mm. /z/zf 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 74% 

I Phosphor (For Curves, see front of this Section) . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal . \ 90° 

Horizontal 85° 

Vertical 68° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 15-5/8" ± 3/8 ! 

Greatest width 15-25/64" ± 1/8 

Greatest height 12-9/32" ± 1/8 

Diagonal 16-5/8" ± 1/8 

Neck length. ' 6-1/2" ± 3/16 

Screen Dimensions (Minimum): 

Greatest width 14-5/16 ! 

\ Greatest height 11-1/8 

Diagonal 15-9/16 

Projected area 149 sq. in 

Weight (Approx.) 15 lbs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Bulb J- 133 

Base Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

Basing Designation for BOTTOM VIEW 12L 

Pin 1 - Heater ^ Cap - Ultor 

Pin 2 -Grid No.l 6f — x (Grid No. 3, 

Pin 6 - Grid No. 4 /// T\ Grid No. 5, 

Pin 10- Grid No. 2 f^==- \ Collector) 

Pin 11 - Cathode c cT r^^y^o) C - External 

Pin 12 - Heater aAv Conductive 

^v^rT^y^ Coating 



10-56 TUBE DMS|ON TENTAT I VE DATA . 1 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




I7AVP4/I7ATP4 
KINESCOPE 



GRID-DRIVE* SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to cathode 
Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 16000 max. volts 

GR ID-No. 4 VOLTAGE: I 

Positive value 1000 max. volts 

Negative value 500 max. volts 

GRID-No.2 VOLTAGE 500 max. volts 

GRID-No.l VOLTAGE: 

Negative peak value 200 max. 

Negative bias value 140 max. 



max. 
2 max. 



vol ts 
vol ts 
vol ts 
vol ts 



410 max. 
180 max. 
180 max. 



Posi t ive bias val ue 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . . , 

After equipment warm-up period 

Heater positive with respect to cathode . 

Equipment Design Ranges: 

With any ultor voltage (E Ce .k) between 12000% and 16000 volts 

and grid-No. 2 voltage (t C2 k) between 200 and 500 volts 
Grid-No. 4 Voltage for 

Focus with 111 tor 

Current of 100 /xamp 
Grid-No. 1 Voltage for 

Visual Extinction of 

Focused Raster -9.3% to 

Grid-No. 1 Video Drive from 

Raster Cutoff (Black Level): 

White-level value 

(Peak positive] 

Grid-No. 4 Current 

Grid-No. 2 Current 

Ion-Trap Magnet Current 
(Average)** 



•0.4% to +2.2% of 



Ec 5 k 



volts 
vol ts 
vol ts 



vol ts 



-24% of E Co k volts 



9.3% to 24% of 
-25 to +25 
-15 to +15 

Ec 5 k 

16000 



Ec 9 k 



Minimum Field Strength of 
PM Ion-Trap Magnet§ . . . . 

Field Strength of Adjustable 
Centering Magnet 




Grid drive is the operating condition in which the 
the grid-No. 1 potential with respect to cathode. 



volts 
/iamp 
/zamp 

ma 
gausses 
gausses 

ideo signal varies 



*>**>§ : See next page. 
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Examples of Use of Design Ranges: 








With ultor voltage of 14000 


2600c 




vo Its 


and grid-Mo. 2 voltage of 300 


300 




volts 


Grid-No. 4 Voltage for 








Focus wi th Ul tor 








\ Current of 100 )uamp ... -55 to +310 
Grid-No. 1 Voltage for 


-^65 to +350 


volts 








Visual Extinction of 








Focused Raster -28 to -72 


-28 to 


-72 


vol ts 


Grid-No. 1 Video Drive 








from Raster Cutoff 








(Black Level): 








White-level value 








(Peak oositive) 28 to 72 


28 to 


72 


vol ts 


Minimum Field Strength of 








PM Ion-Trap Magnet. ... 31 


33 




gausses 


Maximum Circuit Values: 








Grid-No. 1-Ci rcu it Resistance 


1.5 max. 


megohms 


CATHODE-DRIVE" SERVICE 








Unless otherwise specified, voltage val 


ties are 


Posi 


tive 


with respect to grid Ho. 


1 






Maximum Ratings, Design-Center Values: 








ULT0R-T0-GR ID-No. 1 VOLTAGE 


. 16000 


max. 


volts 


GRID-No.4-T0-GRID-No.l VOLTAGE: 


Positive value 


. 1000 
. 500 
. 640 


max. 
max. 
max. 


vol ts 
vol ts 
vol ts 


Negative value 


GRIf^No.2-TO-GRID-No.l VOLTAGE 


GRIC^No.2-TO-CATH0DE VOLTAGE 


. 500 


max. 


vol ts 


CATHODE-TO-GRID-No.l VOLTAGE: 








' Positive peak value .......... 


200 

140 

. • 

2 


max. 
max. 
max. 
max. 


volts^ 
volts] 
vol ts' 
vol ts 


Positive bias value 


Negative bias value 


Negative peak value 


PEAK HEATER-CATHODE VOLTAGE: 








Heater negative with respect to cathode: 








During equipment warm-up period 








| not exceeding 15 seconds . . . 
' After equipment warm-up period . . . 


410 


max. 


vol tS' 


180 


max. 


vol ts 


Heater positive with respect to cathode 


180 


max. 


vol ts 


Cathode drive is the operating condition in which the video 


signal varies' 


the cathode potential with respect to grid No.l a 
, ,§: See next page. 


id the oth 


2r electrodes. 
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Equipment Design Ranges: 






With any ultor-to-grid-No. 1 vo 


Itage (Ec s gj) between 






12000% and 16000 volts 


and gr\d-No.2-to-grid-Mo.i voltage (E Cn g 1 ) between 






220 and 640 volts 


Grid-No. 4-to-Gr id-No. 1 Voltage 






for Focus with Ultor 






Current of 100 yuamp .... 


0% to 2.6% of Eg 5gi 


volts 


Cathode-to-Grid-No.l Voltage 




for Visual Extinction 






of Focused Raster 8.5% to 19.4% of E c „ a , 


vol ts 


Cathode-to-Grid-No.l Video 


^~ 1 




Drrve from Raster Cutoff 






(Black Level): 






White-level value 






(Peak negative) 8.5% to 19.4% of E C9 g< 


vol ts 


Grid-No. 4 Current 


-25 to +25 


/xamp 


Grid-No. 2 Current 


-15 to +15 


/xamp 


Ion-Trap Magnet Current 
(Average) 


/k rt 




p2l x 30 


ma 




V 16000 




Minimum Field Strength of 


/Er n 




PM Ion-Trap Magnet§ .... 


J!Sa2i x 33 

V 16000 


gausses 


Field Strength of Adjustable 






Centering Magnet 


to 8 


gausses 


Examples of Use of Design Ranges 


: 




With ultor-to-grid-tfo. i 






voltage of 


24000 16000 


volts 


and grid-No. 2-to-grid-No. l 






voltage of 


300 300 


volts 


Grid-No. 4-to Grid-No. 1 Voltage 






for Focus with Ultor 






Current of 100 /xamp .... 


to 365 to 415 


volts 


Cathode-to-Grid-No.l Voltage 






for Visual Extinction 






of Focused Raster 


25 to 58 25 to 58 


volts 


Cathode-to-Grid-No.l Video 






Drive from Raster Cutoff 






(Black Level): 






White-level value 






(Peak negative) 


25 to 58 25 to 58 


volts 


Minimum Field Strength of 






PM Ion-Trap Magnet 


31 33 


gausses 


Maximum Circuit Values: 






Grid-No. 1-Ci rcu it Resistance. . 


1.5 max. 


megohms 


#,**,§: See next page. 
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Brilliance and definition decrease with decreasing ultor voltage or 
ul tor-to-y rid-No. l voHage. In general, theultor voltage or ultor-to- 
grid-No.l voltage should not be less than 12000 volts. 

For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No. 1 
and grid No. 2 and rotated to give maximum brightness. 

For specimen PM ion-trap magnet, such as Heppner Model N0.EU37, or 
equivalent, located in optimum position and rotated to give maximum 
Drightness. Foragiven equipment appl icat i on, the tol erance range for 
the strength of the pm ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIOUS FOR CATHODE- RAY TUBES 

at front of this Section 
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-SCREEN WIDTH I4%MIN. 



SCREEN 
HEIGHT 

II '/Q 

MIN. 



-^%;±v^ 




SMALL-SHELL DUODECAL 
6-PIN BASE (NOTE 3) 
JETEC N& B6-63 
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-l5 5 / 8 "± 3 / 8 " 



* l 'e± '/& 



9 R. 



»"± 3 /ia"— 



-bV 2 ± J /*> 



-* X /\l*. 



; /REFERENCE 
v/ LINE 



- ULTOR 

RECESSED SMALL 

CAVITY CAP 

JETEC N2JI-2I 

(NOTE I) 



^ 3 l/' ±! ," ^2"MIN. 
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SEE NOTE 6 




^MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI- 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF + 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 16 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE «l: THE DRAWING SHOWS THE Ml N I MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING Wl LL BE GREATER THAN THE CONTACT 
AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EXTERNAL 
CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY I NCREASE THE I NDI CATED 
MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT BY 
NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, THE 
BULGE W I LL NOT PROTRUDE MORE- THAN 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE. 
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CATHODE-DRIVE SERVIC 

E.p=6.3 VOLTS 

ULTOR-TO-GRID-Nft 1 VOLTS 

16 

CATHODE BIASED POSITIVE 

RESPECT TO GRID N* 1 TO 

FOCUSED RASTER CUTOF 

RASTER FOCUSED AT AVER 

BRIGHT 

RASTER SIZE= l4-"x IO'/ 2 " 


i GRID-DRIVE SERVICE 

E.p=6.3 VOLTS 
= ULTOR VOLTS =16000 
000 GRID N»l BIASED NEGATIVE WITH 
WITH RESPECT TO CATHODE TO GIVE 
GIVE FOCUSED RASTER CUTOFF 
' RASTER FOCUSED AT AVERAGE 
«GE „ BRIGHTNESS 
NESS RASTER SIZE \4 'x lO 1 /^" 
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I7AVP4-A/I7ATP4-A 
KINESCOPE 




RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 



ALUN'INIZED SCREEN 
MAGNETIC DEFLECTION 



The J.7AVP4-A/17ATP4-A is the same as the 17AVP4/17ATP4 except 
that it has an alumimzed phosphor and qreater light outnut 
as shown by the curves on the back of this sheet. 
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TUBE DIVISION 92CL-892IRI 
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MAGNETIC FOCUS 



I7BP4-A 
KINESCOPE 

RECTANGULAR GLASS TYPE 

MAGNETIC DEFLECTION 



The 17BP4-A is the same as the 17BP4-B except that it uti- 
1 i zes a non-aluminized phosphor and has a light output as 
shown by the curves on the back of this sheet. 
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I7BP4-B 



C* 



KINESCOPE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct Interelectrode Capacitances 

Grid No.l to all other electrodes 6 /i/zf 

Cathode to all other electrodes 5 /iftf 

External conductive coating to ultor . . J 1500 max. /z/zf 

\ 750 min. /x/xf 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 66% 

Phosphor (For Curves, see front of this Section) . . P4 — Sulfide Type 

Al uminized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx." 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 19-3/16" ±3/8" 

Greatest width 15-25/64" ± 1/8" 

Greatest height 12-9/32" ± 1/8" 

Diagonal 16-5/8" ± 1/8 

Neck length 7-1/2" ± 3/16 

Screen Dimensions (Minimum): 

Greatest width 14-1/4 

Greatest height 10-3/4" 

Diagonal 15-1/4" 

Projected area 140 sq. in 

Weight (Approx.) 18 lbs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. J 1-21) 

Bulb J-133 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

Basing Designation for BOTTOM VIEW 

Pin 1 -Heater 

Pin 2-Grid No.l 

Pin 10 -Grid No. 2 

Pin 11 -Cathode 

Pin 12-Heater 




Cap 



12N 

Ultor 

(Grid No. 3, 

Collector) 

C - External 

Conductive 

Coating 
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TENTATIVE DATA 1 



aV 



I7BP4-B 
KINESCOPE 



Maximum Ratings, Design-Center 


Values: 






ULTOR VOLTAGE 




16000 max. 
410 max. 


volts 
volts 


GRID-No.2 VOLTAGE 




GRID-No.l VOLTAGE:' 








Negative bias value 




125 max. 


vol ts 


Positive bias value 




max. 


volts 
volts 


Positive peak value 




2 max. 


PEAK HEATER-CATHODE VOLTAGE: 








Heater negative with respect 


to cathode: 






During equipment warm-up pe 


riod 






not exceeding 15 seconds 




410 max. 


volts 


After equipment warm-up per 


iod . . . . 


150 max. 


volts 


Heater positive with respect 


to cathode. 


150 max. 


volts 


Equipment Design Ranges: 








With any ultor voltage (Ec^) between 12000 


* and 16000 


volts 


and grid-No. 2 voltage (E C 2^ 


between 150 


and 410 vo 


Its 


Grid-No. 1 Voltage for 








Visual Extinction of 








Focused Raster .' 


-9.3% to -24% of E C9 


volts 


Grid-No. 1 Video Drive 








from Raster Cutoff 








(Black Level): 








White-level value 






- 


(Peak positive) 


9.3% to 24% of E c? 


volts 


Grid-No. 2 Current 


-15 to 

r~ 1 — f 


+15 


^amp 


Focus ing-Coil Current (DC) . 

Ion-Trap Magnet Current 
(Average) 


03 X 
_"V 16000 


106 ± 10% 


ma 


/ V 16000 

/ ** 
"V 16000 


x 30 


ma 


Minimum Field Strength of 






PM Ion-Trap Magnet§. . . . 


x 33 


gausses 


Field Strength of Adjustable 






Centering Magnet 


to 8 


gausses 


Examples of Use of Design Ranges: 






With ultor voltage of 


12000 


14000 


volts 


and grid-No. 2 voltage of 


300 


300 


volts 


Grid-No. 1 Voltage for 








Visual Extinction of 








Focused Raster 


-28 to -72 


-28 to -72 


volts 


Grid-No. 1 Video Drive 








from Raster Cutoff 








(Black Level ): 








White-level value 








(Peak positive) 


28 to 12 


28 to 72 


volts 


Focus i ng-Co i 1 Current (DC) . 


92 ± 10% 


99 ± 10% 


ma 


Minimum Field Strength of 








PM Ion-Trap Magnet .... 


29 


31 


gausses 


*f°t **. §: See next page. 
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I7BP4-B 
KINESCOPE 




Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 



1.5 max. megohms 



Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts. 
For specimen focusing coil simi 1 ar to JETEC Focusing coil No. 109 posi- 
tioned with air gap toward kinescope screen and center line of air gap 
3 i nches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No. 1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-1 amberts measured on an In- 
dian Head Test Pattern set for a 14-1/4" x 10-3/4" picture size. 
For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between gri d No. 1 
and grid No. 2 and rotated to give maximum brightness. 

For specimen PM ion-trap magnet, such as Heppner Model N0.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE- RAY TUBES 

at front of this Section 
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I7BP4-B 
KINESCOPE 




SCREEN WIDTH 



14 V A MIN. 



2*MIN. 




TRANSPARENT 

INSULATING 

COATING 

(NOTE 5) 



REFERENCE 
y LINE 



SMALL-SHELL DUODECAL 

5-PIN BASE (NOTE 3) 

JETEC NSB5-57 
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ULTOR 

I ^RECESSED SMALL 

CAVITY CAP 

JETEC N«JI-2I 

• (NOTE I) 



*¥*V 







92CL-8879 
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I7BP4-B 
KINESCOPE 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No. 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I I (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4" . 

NOTE «T. THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 
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I7CP4 
KINESCOPE 

. RECTANGULAR METAL- SHELL TYPE 

' MAGNETIC FOCUS MAGNETIC DEFLECTION 




DATA 
General : 
Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6 mii 

Cathode to All Other Electrodes 5 ntf 

Face Plate (Transmission of about 65%) . . . Frosted Filterglass 
Phosphor (For Curves, see front of this Section) No. 4- Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 66° 

Vertical 50° 

Ion-Trap Gun .... Requires External, Single-Field Magnet 

Maximum Overall Length 19" 

Greatest Diagonal of Tube at Lip 16-13/16" ± 3/16" 

Greatest Width of Tube at Lip 15-15/16" ± 1/8" 

Greatest Height of Tube at Lip 12-1/4" ± 1/8" 

Screen Size 14-5/8" x 11" 

Mounting Position Any 

Anode Terminal Metal -Shell Lip 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

Basing Designation for BOTTOM VIEW 12Di 

Pin 1- Heater S* "X Pin 12 -Heater 

Pin 2-GridNo.l Ar-r::r\ Metal-Shell Lip: 

Pin 10 -Grid No. 2 ^a/^TV/® Anode 

Pin 11- Cathode 

Maximum Ratings, Design- Center Values: 

ANODE VOLTAGE 16000 max. volts 

GRID-No.2 VOLTAGE 410 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value . . . max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode; 
During equipment warm-up period not 

exceeding 15 seconds . . . 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

The product of anode vol tage and average anode current should be limited 
to 6 watts. 
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KINESCOPE 



Typical Operation: 

Anode Voltage* 12000 14000 volts 

Grid-No. 2 Voltage 300 300 volts 

Grid-No. 1 Voltage for Visual 

Extinction of Undeflected 

Focused Spot -33 to -77 -33 to -77 volts 

Focusing Coil Current (DC) 4 . 96 ± 6% 104 ± 6% ma 

Field Strength of Single-Field 

Ion-Trap Magnet § 45 50 gausses 

Ion-Trap Magnet Current 

(DC, approx.)# 70 

Maximum Circuit Values: 

Grid-No. 1-Ci rcui t Resistance 1.5 max. megohms j 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regul at ion to 1 imi t the cont i nuous short-circuit cur- 
rent to 5 ma. If the supply permits the instantaneous short- 
circuit current to exceed 1 ampere, or is capable of storing 
more than 250 microcoulombs, ,the effective resistance in cir- 
cuit between indicated electrode and the output capacitor 
should be as fol lows: 

Grid-No. 1-Ci rcui t Resistance 150 min. ohms 

Gr id-No. 2-Ci rcui t Resistance 470 min. ohms 

Anode-Circuit Resistance 18000 min. ohms 

The resistors used should be capable of withstanding the ap- 
pl ied voltage. 

* Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 12000 volts. 

For specimen focusing coil similiar to JETEC Focusing Coil No. 109, 
positioned with air gap toward kinescope screen, and center line of 
air gap about 3 inches from Reference Line (see Outline Drawing). The 
indicated currents are for the condition with the combined grid-No.l 
bias voltage and video-signal voltage adjusted to produce a highlight 
brightness of 30 foot-1 amberts on a 14-3/8" x 10-11/16" picture area 
sharply focused at center of screen. 
§ Measured at center of field with General Electric Gauss Meter, Cat. 
NO.U09X51. 

# For specimen ion-trap magnet simi 1 i ar to JETLC Ion-Trap Magnet No. ill, 
located in optimum position and rotated to give maximum brightness. 



OPERATING NOTES 

When operated at anode voltages up to 16 kilovolts, the 
I 7CP4 does not produce any harmfu I x-ray radi at ion . However, 
because the rating of the tube permits operation at anode 
vol tages as h igh as I 7. 6 k i lovol ts ( absol ute va I ue ) , shield- 
ing of the I 7CP4 for x-ray radiation may be needed to 
protect against possible injury from prolonged exposure 
at close range whenever the operating conditions involve 
voltages in excess of 16 kilovolts. 



JAN. 1, 1951 



TUBE DEPARTMENT 

RAOIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 



I7CP4 
KINESCOPE 




REFERENCE-LINE GAUGE 

Reference-Line Gauge (JETEC No. no) with Supplementary 

Information on Recommended Inside Contour of 

Yoke to Provide Proper Location of 

Yoke on Neck-Funnel Section 



0.500 '±0.00 5" R. 



REFERENCE 
LINE GAUGE 




— *i i.5oo _ aoo0 " r«— 



NOTE: INNER SURFACE OF YOKE MUST 
NOT EXTEND INTO SHADED REGION 
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NOTE i: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE ( JETEC No. I 10) AND WITH TUBE SEATED 
IN GAUGE, THE REFERENCE LINE IS DETERMINED BY THE I NTER- 
SECTIONOFTHE PLANE CC » OF THE GAUGE WITH THE GLASS FUNNEL. 
NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
vVITHIN A CIRCLE CONCENTR I C W I TH METAL SHELL AXIS AND HAVING 
A DIAMETER OF 2-3/4". 

NOTE 3: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 
MUST BE WITHIN THIS SPACE. 

NOTE i: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 
MAGNET. DIRECTION OF THE F IELD OF THE I CN-TRAP MAGNET SHOULD 
BE SUCH THAT THE NORTH POLE IS ADJACENT TO VACANT PIN POSITION 
No. 8 AND THE SOUTH POLE TO PIN No. 2. 

NOTE 5: METAL SHELL AND GLASS FACE OPERATE AT H I GH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
HAVE INSULATING PROPERTIES ADEQUATE TO WITHSTAND THE 
APPLIED ANODE VOLTAGE PLUS 10*. 

NOTE 6: THE PLANE THROUGH THE T UBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE MAJOR AXIS OF THE GLASS 
FACE BY AN ANGULAR TOLERANCE (MEASURED AbOUT THE TUBE 
AXIS) OF 10°. 

NOTE 7: IN THIS REGION THE ANGULAR VARIATION AROUND 
PERIPHERY OF SHELL IS 0° TO 18°. 

NOTE 8: SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS 
SPACE. 
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KINESCOPE 

RECTANGULAR METAL-SHELL TYPE 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelectrode Capacitances: 

Grid No.l to All Other Electrodes 6 ^xf 

Cathode to All Other Electrodes 5 m^ 

Face Plate (With about 66% light transmission) Frosted Filterglass 

Phosphor No.4-Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence . . Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 66° 

Vertical 50° 

Ion-Trap Gun .... Requires External, Single-Field Magnet 

Maximum Overall Length 19-5/16" 

Greatest Diagonal of Tube at Lip 16-13/16" ± 3/16" 

Greatest Width of Tube at Lip 15-15/16" ± 1/8" 

Greatest Height of Tube at Lip 12-1/4" ± 1/8" 

Screen Size 14-5/8" x 11" 

Mounting Position Any 

Ultor* Terminal Metal -Shell Lip 

Base Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

BOTTOM V I EW 

Pin 1- Heater J>f v. Pin 12 -Heater 
Pin 2 -Grid No.l / (zzzzT \ Metal-Shell Lip- 
Pin 6-Grid No. 4 l^zzzzi \ GridNo.3, 
Pin 10-Grid No. 2 ^/tO® Grid No. 5, 
Pin 11 -Cathode- (^(A^ Collector 

Maximum Ratings, Design-Center Values: 

ULTOR* VOLTAGE 16000 max. volts 

GRID-No.4 VOLTAGE 5000 max. volts 

GRID-No.2 VOLTAGE 500 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

•: see next page. 
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Equipment Design Ranges: 

For any uLtor voltage (E u ) between 12000* and 16000 volts 
and grid-No. 2 voltage (Ec 2 ) between 150 and 500 volts 
Grid-No. 4 Voltage for Ultor 

Current of 100 ^amp 19.1% to 25.9% of Eu volts 

Grid-No. 1 Voltage for Visual 

Extinction of Undeflected 

Focused Spot 11% to 25.7% of E c2 volts 

Grid-No. 4 Current -15 to +25 ^amp 

Grid-No. 2 Current -15 to +15 /xamp 

Field Strength of Single-Field 1 — p 

Ion-Trap Magnet (Approx.J. . . M2000 x ^ 5 gausses 

Field Strength of Adjustable H 

Centering Magnet to 8 gausses 

Examples of Use of Design Ranges: 

For ultor voltage of. . . 12000 14000 volts 

and grid-No. 2 voltage of. 300 300 volts 

Grid-No. 4 Voltage for 
Ultor Current of 

100 /xamp 2290 to 3100 2670 to 3620 volts 

Grid-No. 1 Voltagef .... -33 to -77 -33 to -77 volts 
Ion-Trap Magnet 

(Rated Strength) .... 35 40 gausses 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

* In the 17GPU, grid No. 5 which has the ultor function, grid No. 3, and 
collector are connected together within the tube and are conveniently 
referred to collectively as 'ultor". The "ultor" in a cathode-ray 
tube is the electrode, or the electrode in combination with one or 
more additional electrodes connected within the tube to it, to which 
is applied the highest dc voltage for accelerating the electrons in 
the beam prior to its deflection. 

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts. 

f For visual extinction of undeflected focused spot. 
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OPERATING NOTES 

X-Ray Warning. When operated at ultor voltages up to 16 
kilovolts, the I 7GP4 does not produce any harmful x-ray 
radiation. However, because the rat i ng of the tube permits 
operation at voltages as high as 17.6 kilovolts (absolute 
value), shielding of the I 7GP4 for x-ray radiation may be 
needed to protect against possible injury from prolonged 
exposure at close range whenever the operating conditions 
involve voltages in excess of 16 kilovolts. 
Direction of the field of the ion-trap magnet should be 
such that the north po I e i s ad jacent to vacant pin position 
No. 8 and the south pole to pin No. 2. 
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SCREEN WIDTH 14 5 / Q " 

MlN VALUE 14^" 

l5 ,5 /i6±'/o" 



GRID N23 

GRIO N25 

COLLECTOR 

LIP- TERMINAL 

A. 




SMALL-SHELL DUOOECAL 

6- PiN BASE (NOTE 28.4) 

JETEC N2 B6-63 
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NOTE l: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED I N GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC 
OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 2: SOCKET FOR TH IS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 
HAVING A DIAMETER OF 2-3/4". 

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 
VOLTAGE. 

NOTE «*: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE HORIZONTAL AXIS OF THE GLASS FACE BY AN 
ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXI S) OF ± 10°. 

NOTE 5: IN THIS REGION THE ANGULAR VARIATION AROUND PERI- 
PHERY OF METAL SHELL I S 0° TO 18°. 

NOTE 6: SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS 
SPACE. 
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AVERAGE GRID- DRIVE CHARACTERISTICS 



: E f = 6.3 VOLTS 
ULTOR (GRIDS- IMS 3 & N» 5 

AND COLLECTOR) VOLTS = 12000 TO 16000 
GRID N2 I BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 
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VIDEO SIGNAL VOLTS FROM CUTOFF 

TUBE DEPARTMENT 
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92CM-7607 



I7HP4/I7RP4 
KINESCOPE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 




The 17HP4/17RP4 is the same as the 17HP4-B except that it 
utilizes a non-aluminized phosphor and has a light output 
as shown by the curves on the back of this sheet. 
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_ZE f = 6.3 VOLTS 

"-ULTOR VOLTS = I6000 

--GRID N2| BIASED NEGATIVE WITH 

-- CATHODE TO GIVE FOCUSED RAS 

-I RASTER FOCUSED AT AVERAGE Bf 

" RASTER SIZE = l4"x l0'/ 2 " 
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I7HP4-B 
KINESCOPE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 




DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% . . . . . amp 

Direct Ihterelectrode Capacitances: 

Grid No.l to all other electrodes 6 ^uf 

Cathode to all other electrodes 5 fjp.f 

External conductive coating to ultor . . . Z 1 ^ m ? x * m \ 
■ \ 750 mm. ^f 

^Faceplate, Spherical Filterglass 

i< Light transmission (Approx.) 66/6 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Al uminized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnet' 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 19-3/16" ±3/8" 

Greatest width 15-25/64" ± 1/8" 

Greatest height 12-9/32" ± 1/8" 

Diagonal 16-5/8" ± 1/8" 

Neck length 7-1/2" ±3/16" 

Screen Dimensions (Minimum): 

Greatest width 14-1/4 

Greatest height 10-3/4" 

Diagonal 15-1/4" 

Projected area 140 sq. in. 

Weight (Approx.) 18 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21 

Bulb J-133 

Base Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

Basing Designation for BOTTOM VIEW 12L 

Pin 1 - Heater (?) Cap -Ultor 

Pin 2 - Grid No.l /T/?\ ^ Grid No -3' 

Pin 6 - Grid No. 4 ///.=== j \ Grid No. 5,' 

Pin 10 - Grid No. 2 (*^=:=-\U Collector) 

Pin 11 - Cathode ct \/ /^^/^ C- External 

Pin 12 - Heater ®>^»/<® Conductive 

w w Coat i ng 
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<X I7HP4-B 

KINESCOPE 



1000 max. 


volts 


500 max. 


vol ts 


500 max. 


volts 


125 max. 


vol ts 


max. 


volts 


2 max. 


volts' 



GRID-DRIVE 4 SERVICE 

Unless otherwise specified , voltage values are positive 
with respect to cathode 
Maximum Ratings, Design-Center Values: 

ULT0R VOLTAGE 16000 max. volts 

GR ID-No. 4 VOLTAGE: 

Positive value 

Negative value 

GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volt 

Equipment Design Ranges: 

With any ultor voltage (Ec 5 k) between i200o# and 16000 volt 
and grid-No. 2 voltage (Ec 2 k) between 150 and 500 volts 

Grid-No. 4 Voltage for 

Focus with Ultor 

Current of 100 M amp -0.4% to +2.2% of Ec 5 k volts 

Grid-No. 1 Voltage for 

Visual Extinction of 

Focused Raster -9.3% to -24% of E C2 k volts 

Grid-No. 1 Video Drive 

from Raster Cutoff 

(Black Level): 

White-level value 

(Peak positive) 

Grid-No. 4 Current 

Grid-No. 2 Current 



Ion-Trap Magnet Current 
(Average)** 




Minimum Field Strength of 

PM Ion-Trap Magnet§ ^_J^1 x 33 gausses 

Field Strength of Adjustable 

Centering Magnet to 8 gausses 

Grid drive is the operating condition in which the video signal 
the grid-No. 1 potential with respect to cathode. 



#.**.§: See next page. 
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KINESCOPE 




Examples of Use of Design Ranges: 






With ultor voltage of 14000 


16000 


volts 


and grid-No. 2 voltage of 300 


300 


volts 


Grid-No. 4 Voltage for 






Focus with Ultor 






Current of 100 /uamp . . . -55 to +300 


-65 to +350 


volts 


Grid-No. 1 Voltage for 






Visual Extinction of 






Focused Raster -28 to -72 


-28 to -72 


volts 


Grid-No. 1 Video Drive 






from Raster Cutoff 






(Black Level): 






| White-level value 






(Peak positive) 28 to 72 


28 to 72 


volts 


Minimum Field Strength of 






PM Ion-Trap Magnet. ... 31 


33 


gausses 


Maximum Circuit Values: 






Grid-No.l-Circuit Resistance 


1.5 max. 


megohms 


CATHODE-DRIVE" SERVICE 






Unless otherwise specified, voltage va> 


«es are posi 


tive 


with respect to grid No. 


1 




Maximum Ratings, Design-Center Values: 






ULT0R-T0-GR|[>-No.l VOLTAGE 


16000 max. 


volts 


GRID-No.4-T0-GR ID-No. 1 VOLTAGE: 






Positive value 


1000 max. 
500 max. 


volts 
volts 


Negative value 


GRID-No.2-T0-GRID-No.l VOLTAGE 


625 max. 


volts 


GR ID-No. 2-TO-CATHODE VOLTAGE 


500 max. 


vol ts 


CATH0DE-T0-GR|[>-No.l VOLTAGE: 






Positive bias value 


125 max. 
0^ max . 
2 max. 


volts 
volts 
volts 


Negative bias value 


Negative peak value 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode 






During equipment warm-up period 






not exceeding 15 seconds 


410 max. 


volts 


After equipment warm-up period .... 


180 max. 


volts 


Heater positive with respect to cathode. 


180 max. 


volts 


"cathode drive is the operating condition in which 


the video si anal varies 


the cathode potent ial with respect to grid No. 1 and the other el 


ectrodes. 


#, ,§: See next page. 
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i 



Equipment Design Ranges: 

With any ultor-to-grid-No. i voltage (Ec 5 g 1 ) between 

12000% and 16000 volts 
and grid-No. 2-to-grid-No. 1 voltage (Ec 2 g 1 ) between 

165 and 620 volts 
Grid-No.4-to-Gr id-No. 1 Voltage < 

for Focus with Ultor 

Current of 100 /xamp 0% to 2.6% of Ec 5 g, volts 

Cathode-to-Grid-No.l Voltage 
for Visual Extinct ion 

of Focused Raster 8.5% to 19.4% of Ec 2 g, volts 

Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff I 

(Black Level): 
White-level value 

(Peak negative) 8.5% to 19.4% of Ec?g, volts 

Grid-No. 4 Current ^ * ^ 

Grid-No. 2 Current 

Ion-Trap Magnet Current 
(Average)** 



Minimum Field Strength of 
PM Ion-Trap Magnet § . . . 



Field Strength of Adjustable 
Centering Magnet ~ 



-25 to +25 
-15 to +15 


fxamp 
/Ltamp 


a/ EC59 ' x30 
V 16000 ? 


ma 


^V 16000 ^ 


gausses 


to 8 


gausses 


14000 16000 


volts 


300 300 


volts 



to 365 to 415 



volts 



Examples of Use of Design Ranges 

With ultor-to-grid-No. 1 

voltage of 
and grid-No. 2-to-grid-No. 1 

voltage of 

Grid-No. 4-to-Gr id-No. 1 Voltage 

for Focus with Ultor 

Current of 100 ^amp 

Cathode-to-Grid-No.l Voltage 

for Visual Extinct ion 

of Focused Raster 

Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 

(Black Level): 

White-level value 

(Peak negative) 
Minimum Field Strength of 

PM Ion-Trap Magnet 

Maximum Circuit Values: 1 

Grid-No.l-Circuit Resistance 1.5 max. megohms 



#, ,§: See next page. 



25 to 58 25 to 58 volts 

25 to 58 25 to 58 volts 
31 33 gausses 
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I7HP4-B 
KINESCOPE 




If 



Brilliance and definition decrease with decreasing ultor voltage or 
ul tor-to-gr id-No. 1 voltage. In general, the ultor voltage or the 
ul tor-to-grid-No. 1 voltage should not be less than 12000 volts. 

For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No. 2 and rotated to give maximum brightness. 

For specimen PM ion-trap magnet, such as Heppner Model No.E437j or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the. tol erance range 
for the strength of the PM ion-trap magnet should be added to the 
minimum value. The maximum strength of this magnet should not exceed 
the specified minimum value by more than 6 gausses. This procedure 
will insure use of a PM ion-trap magnet allowing adeguate adjustment 
to permit satisfactory performance without loss of highlight bright- 
ness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of thi's Section 



I 
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I ' i " fc SCRE 

20> 2 R.— * HE|G 

I l 3 



*- 2 V*!& R - 




SCREEN WIDTH 




SCREEN 
HEIGHT 

10 V' 

MINI. 



14 '4" MIN. 
l525/ 64 /,± ' / 8- 




TRANSPARENT 
NSULATING 
COATING 
(NOTE 5) 



SMALL-SHELL DUODECAL 
6- PIN BASE (NOTE 3K 
JETEC N2B6-63 



"T^tF 
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ULTOR 

RECESSED SMALL 

CAVITY CAP 

JETEC NttJI-21 

(NOTE I) 




92CL-6880 
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I7HP4-B 
KINESCOPE 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMINAL 
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No. 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR TH IS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO C LEAN TH IS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 
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CATHODE-DRIVE SERVICE 
E{ = 6.3 VOLTS 

ULTOR-TO-GRID-N«l V0LTS=I6000 
CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID N2| 
TO GIVE FOCUSED RASTER 
CUTOFF 

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS 



RASTER SIZE=I4 X lO 1 /^' 



GRID-DRIVE SERVICE 
E.f = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID N2| BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF 

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS 

RASTER SIZE = 14" X lO'V 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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I7HP4-B 
AVERAGE DRIVE CHARACTERISTICS 



i i i i i i i i i ii i i i i i i i u i i i r ii 
I CATHODE-DRIVE SERVICE " 
-E.p = 6.3 VOLTS -E^ 
lULTOR-TO-GRID-Nai VOLTS= IIUL 
12000 TO 16000 --GF 
I CATHODE BIASED POSITIVE WITH II I 
- RESPECT TO GRID N« 1 TO GIVE - 
I FOCUSED RASTER CUTOFF 

i i i i i i i i i ii 


1 1 1 l-IT T T 1 ! 1"T 1 1 1 II 1 1 1 1 1 1 

GRID-DRIVE SERVICE - 
p = 6.3 VOLTS 

-TOR VOLTS = 12000 TO 16000 - 
*ID NA 1 BIASED NEGATIVE WITH - 
RESPECT TO CATHODE TO GIVE I 
"OCUSED RASTER CUTOFF 

i i i i i i i 
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KINESCOPE 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 




DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No.l to All Other Electrodes 6 wti 

Cathode to All Other Electrodes 5 wf 

External Conductive Coating to Ultor* \50Q m j n * ^\ 

Faceplate, Spherical . . . Filterglass 

Light Transmission (Approx.) 66$ 

Phosphor (For Curves, see front of this Section), P4 — Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Short 

Focusing Method Magnetic 

Deflection Method Magnet-fa 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun Requires External, Single-Field Magnet 

Tube Dimensions: 

Overall Length 19-3/16" ± 3/8" 

Greatest Diagonal 16-5/8" ± 1/8" 

Greatest Width 15-3/8" ± 1/8" 

Greatest Height 12-9/32" ♦ 1/8" -7/32" 

Minimum Screen Dimensions: 

Greatest Width 14-1/4" 

Greatest Height 10-3/4" 

Diagonal 15-1/4" 

Weight (Approx.) 18 lbs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. Jl-21) 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

BOTTOM VIEW 

Pin 1- Heater **yfy v Cap -Ultor 

Pin 2-Grid No.l %L„S\ (Grid N0.3, 

Pin 10-Grid No. 2 [ _:::r\L Collector) 

Pin 11 -Cathode V/TCV/® C- External 

Pin 12 -Heater (? KjVx (fe Conductive 

q)"® Coat i ng 

Maximum Ratings, Design-Center. Values'. 

ULT0R # VOLTAGE 18000 max. volts 

• In the 17JP4, grid Ho. 3 which has the ultor funct Ion and collector are 
connected together within the tube and are conveniently referred to 
collectively as •ultor*. The "ultor" in a cathode-ray tube Is the 
electrode, or the electrode In combination with one or more additional 
electrodes "connected within the tube to it, to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. 
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GRID-No. 2 VOLTAGE 410 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period 150 max. volts 

Heater positive with respect to cathode . 150 max. volts 

Equipment Design Ranges: 

For any ultor voltage (E u ) between i20oo# and 18000 volts 
and grid-No. 2 voltage JE C2 ) between 150 and 410 volts. 
Grid-No. 1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot 11$ to 25.7% of E c2 volts 

/uamp 

ma 



[Vrlfe* 96 ]* 10 « 



12000 
to 8 



x 42 



Grid-No. 2 Current -15 to +15 

Focus ing-Coil Current (DC) 00 . . 

Field Strength of Single-Field 
Ion-Trap Magnet (Approx.)** . 

Field Strength of Adjustable 
Centering Magnet 

Examples of Use of Design Ranges: 

For ultor voltage of 
and grid-No. 2 voltage of 

Grid-No. 1 Voltage for Visual 

Extinction of Undeflected 

Focused Spot 

Focusing-Coil Current (DC). 
Ion-Trap Magnet 

(Rated Strength) 45 

Maximum Circuit Values: 

Gr id-No. 1-Circu it Resistance .... 



14000 
300 



-33 to -77 
104 ± 10$ 



16000 
300 



gausses 
gausses 



volts 
volts. 



-33 to -77 
110 ± 10$ 



volts 
ma 



50 



gausses 



00 ; 



.... 1.5 max. megohms 

# Brilliance and definition decrease with decreasing ultor voltage. In 
general, 'the ultor voltage should not be less than 12000 volts. 
For specimen focusing coil similar to JETEC Focusing Coll No. 109 
positioned with air gap toward kinescope screen, and center line of 
air gap 3 inches from Reference Line (see Outline Drawing), The In- 
dicated current is for condition with combined grid-No. 1 bias voltage 
and video-signal voltage adjusted to produce a highlight brightness 
of 30 fopt-lamberts on a 14-1 /4" x 10-3/4" picture area sharply focused 
at center of screen. 

With a specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No 
111 located in optimum position and rotated to give maximum brightness, 
the ion-trap magnet current is 82 milliamperes dc when the ultor vol- 
tage is 14000 volts and grid-No. 2 voltage is 300 volts. 

For x-ray shielding considerations, see sheet X-RAY 
PRECAUTIONS FOR CATHODE-RAY TUBES at front of this Section 
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SMALL-SHELL OUODECAL 

5 -PIN BASE (NOTE 3) 

JETEC NSB5-57 
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN POS I 
TION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND 
ULTOR TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS VACANT 
PIN POSITION No. 6. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 I SHOWN AT FRONT OF TH 1 5 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC» OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A CIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 2-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
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VIDEO SIGNAL VOLTS FROM CUTOFF 



TUBE DEPARTMENT 

tAOtO COtFOtATION Of AMHIO. HAMBON, N«W JflBfY 



I7LP4/I7VP4 
KINESCOPE 

RECTANGULAR GLASS TYPE 




LOW-VOLTAGE FOCUS 



MAGNETIC DEFLECTION 



The 17LP4/17VP4 is the same as the 17LP4-A except t 
utilizes a non-aluminized phosphor and has a light 
as shown by the curves on the back of this sheet. 
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92CM-89I6 



I7LP4-A 
KINESCOPE 

RECTANGULAR GLASS TYPE ALUMINlZED SCREEN 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 




DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current. . 0.6 + 10% amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 6 /i/xf 

Cathode to all other electrodes 5 /-ifif 

External conductive coating to ultor . . J 1500 max. /z^f 

^ 750 min. /^f 

Faceplate, Cylindrical Filterglass 

Light transmission (Approx.) 72% 

Phosphor (For Curves, seefront of this section). . P4 — Sulfide Type 

Aluminized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnet 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50' 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 19-3/16" +3/8" 

Greatest width 15-25/64" + 1/8" 

Greatest height 12-9/32" ± 1/8" 

Diagonal 16-5/8" + 1/8" 

Neck length 7-1/2" ± 3/I6" 

Screen Dimensions (Minimum): 

Greatest width 14-1/4" 

Greatest height IO-3/4" 

Diagonal 15-5/16" 

Projected area 140 sq. in. 

Weight (Approx.) 19 1 bs 

Mounting Position Any 

Cap: Recessed Small Cavity (JETEC No.Jl-21) 

Bulb J-I33 

Base Small-Shell Duodecal 6-Pin (JETEC N.O.B6-63) 

Basing Designation for BOTTOM VIEW 121- 
Pin 1- Heater <&-^ Cap -Ultor 
Pin 2-Grid No.l /[/ j\ (Grid No. 3, 
Pin 6-Grid No. 4 / JJ^zzJ \ Grid No. 5, 
Pin 10 -Grid No. 2 c J^~=7Sko) Collector) 
Pin 11- Cathode \NC?S^*V C- External 
Pin 12 -Heater ^Vo*)^ Conductive 

Coating 
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Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 16000 max. volts 

GR ID-No. 4 VOLTAGE: 

Posit ive value 1000 max. volts 

Negative value 500 max. volts 

GRID-No.2 VOLTAGE: 500 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

With any uLtor voltage (be*) between 12000M and 16000 volts 
and grid-No.2 voltage (Ec 2 ) between 150 and 500 volts 
Grid-No. 4 Voltage for 
Focus with Ul tor 

Current of 100 ^mp -0.4% to +2.2% of Ec 5 volts 

Grid-No. 1 Voltage for 
Visual Ext inct ion of 

Focused Raster -9.3% to -24% of Ec 2 volts 

Grid-No. 1 Video Drive from. 
Raster Cutoff (Black Level): 
White-Level value 

. (Peak positive) 9.3% to 24% of Ec 2 volts 

Grid-No. 4 Current -25 to +25 fiamp 

Grid-No. 2 Current -15 to +15 ^amp 

Ion-Trap Magnet Current / £ c 

(Average)" ^/l60UO x3 ° 

Minimum Field Strength of / £ c 

PM Ion-Trap Magnet § J 5 x 33 gausses 

Field Strength of Adjustable 

Centering Magnet to 8 gausses 

# Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 volts. 
For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No. 2 and rotated to give maximum brightness. 

§ For specimen PM ion-trap magnet, such as Heppner Model N0.EU37, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance rangefor 
the strength of the PM ion-trap magnet should be added to the minimum 
value. Themaximum st rength of th i s magnet should not exceed the speci- 
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PM ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance without loss of nignlight brightness. 
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I7LP4-A 
KINESCOPE 



Examples of Use of Design Ranges: 

With ultor voltage of 14000 16000 volts 

and grid-No. 2 voltage of 300 300 volts 

Grid-No. 4 Voltage for 

Focus with Ultor 

Current of 100 /xamp. . . 
Grid-No. 1 Voltage for 

V isual Ext inct ion of 

Focused Raster 

Grid-No. 1 Video Drive 

from Raster Cutoff 

(Black Level): 

White-level value 

(Peak positive) 28 to 12 28 to 72 volts 

Minimum Field Strength of 

PM Ion-Trap Magnet .... 31 33 gausses 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 



-55 to +300 -65 to +350 volts 
-28 to -72 -28 to -72 volts 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE- RAY TUBES 

at front of this Section 
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2 5 / 8 ' R. 

26^ R. 
-20'/ 2 "R , 27 » R> 




SCREEN WIDTH 
14!^ MIN. 

-\5*%4± l / e "— 




SCREEN 

HEIGHT 

MIN. 




RANSPARENT 

INSULATING 

COATING 

(NOTE 5) 



REFERENCE 
LINE 



SMALL-SHELL DUODECAL 
6-PIN BASE (NOTE 3)^ 
JETEC N&B6-63 
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REFERENCE 

LINE 
(NOTE 2) 




ULTOR 

i RECESSED SMALL 

CAVITY CAP 

JETEC N2JI-2I 

(NOTE I) 
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NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMINAL 
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No. 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE H: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5". TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 
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I7QP4 



KINESCOPE 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS ; MAGNETIC DEFLECTION 




DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No.l to All Other Electrodes ... 6 n/jf 

Cathode to All Other Electrodes .... 5 /^zf 

External Conductive Coating to Ultor # . I 1 ™ m ^ x - ^\ 

a 1 750 mm. wtf 

Faceplate, Cylindrical With Toric 

Inner Surfacef Filterglass 

Light Transmission (Approx.) 66% 

Phosphor (For Curves, see front 

of this Section) P4 — Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun .... Requires External, Single-Field Magnet 

Tube Dimensions: 

Overall Length 19-3/16" ± 3/8" 

Greatest Diagonal 16-5/8" ± 1/8" 

Greatest Width 15-3/8" ± 1/8" 

Greatest Height 12-1/4" ± 1/8" 

Minimum Screen DFmensions: 

Greatest Width 14-1/4" 

Greatest Height 10-3/4" 

Diagonal 15-5/16" 

Weight (Approx.) 19 lbs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. Jl-21) 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

u in 1- Heater c C^/^\ Cap-Ultor (Grid No. 3, 

Pin 2-Grid No.l 7*^ J \ Collector) 

Pin 10-Grid No. 2 ( /- ~ : ^ XL C-External 

Pin 11-Cathode \J ' A \J® Conductive 

Pin 12 -Heater ^^Vm**® Coating 



The toric surface inthel7QP4 is described by a segment of a circle 
having a radius of about 60* rotated about a straight line which is 
(l) parallel to the axis of the outer cylindrical surface, (2) 
positioned in a plane passing throuqh the axis of the cylindrical 
surface and the center element thereof, and (3) spaced approx imately 
25" from the cylindrical surface. 



See next page. 
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Maximum Ratings, Design-Center Values'. 

ULT0R # VOLTAGE 16000 max. 

GRIO-No.2 VOLTAGE 410 max. 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. 

Positive bias value max. 

Positive oeak value 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative A«ith respect to cathode: 
During equipment v\arm-up period 

not exceeding 15 seconds. 410 max. 

After equipment warm-up period .... 150 max. 

Heater positive with respect to cathode. 150 max. 

Equipment Design Ranges: 

For any ultor voltage (E u ) between 1-2000% and 16000 
and grid-No. 2 voltage (Ec 2 ) between 150 and 410 vo 
Grid-No. 1 Voltage for Visual 
Extinction of Undetected 

Focused Spot 11% to 25.7% of E c ~ 

Grid-No. 2 Current _ -15 to +15 

Focusing-Coil Current (DC) 00 !\/j^o X 96 J ±6% 

Field Strength of Single- 
Field Ion-Trap Magnet /-= — 

(Approx.) \ . . . V 120OO x 42 

Field Strength of Adjustable 

Centering Magnet to 8 

Examples of Use of Design Ranges: 

For ultor voltage of 12000 14000 

and grid-No. 2 voltage of 300 300 

Grid-No. 1 Voltage for Visual 

Extinction of Undetected 

Focused Spot -33 to -77 -33 to -77 

Focusing-Coil Current (DC) . 96 ± 6% 104 ± 6% 
Ion-Trap Magnet 

(Rated Strength) 40 45 

Maximum Circuit Values: 

Gr id-No. 1-Circu it Resistance 1.5 max 



volts 
vol ts 

volts 
volts 
vol ts 



volts 
volts 
volts 



volts 
Its 



volts 
/xamp 



gausses 
gausses 



vol ts 
vol ts 



volts 
ma 

gausses 
megohms 



In the 17QP4, grid No. 5 which has the ultor function and collector are 
connected together within the t ut)e and are conveniently referred to 
collectively as "ultor. * The "ultor" in 3 cathode-ray tube is the 
electrode, or the electrode in comDination with one or more additional 
electrodes connected within the t uoe to it, to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior to 
its deflect ion. 

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not De less than 12000 volts. 

'» ; See next page. 
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For specimen focusing coil similar to JETEC Focusing Coil No. 109 
positioned with air gap toward kinescope screen, and center line of 
air gap 3 Inches from Reference Line (see Outline Drawing). The Indi- 
cated current is for condition with combined grid-No.l bias voltage 
and video-signal voltage adjusted to produce a highlight brightness of 
30 f oot-lamberts on a 14-l/u" x 10-3/u" picture area sharply focused 
at center of screen. 

With a specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No. ill 
located in optimum position and rotated to give maximum brightness, 
the Ion-trap magnet current is 70 milliamperes dc when the ultor vol- 
tage is 12000 volts and grid-No. 2 voltage of 300 volts. 



For x-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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REFERENCE 
LINE 



WF 



SMALL- SHELL DUODECAL 
— — ■ 5-PIN BASE (NOTE 3) 
JETEC N2B5-57 
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ULTOR 

RECESSED SMALL 

CAVITY CAP 

JETEC N2JI-2I 

(NOTE I) 
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NOTE l: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND BULB TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. BULB TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No. 6. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 I SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE 
PLANE CC OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED 
TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL 
WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 
AND HAVING A DIAMETER OF 2-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 



JULY 1. 1952 TUM DEPARTMENT CE-7734R1C 

RADIO CORPORATION OF AMER.ICA, HARRISON, NEW JERSEY 



I7QP4 
AVERAGE GRID- DRIVE CHARACTERISTICS 




i i i i i i t i i i i » i i 1 1 

Ef = 6.3 VOLTS 

ULTOR (GRID-N«3 AND COLLECTOR) 

VOLTS =14000 
GRID N*l BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 
RASTER SIZE= \aV a " X lO 3 ^" (FOCUSED 

FOR AVERAGE BRIGHTNESS) 
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RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 




DATA 
General: 

Heater, for Unipotential Cathode: 

Voltage 6.3 

Current 0.6 ± 1056. 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes . . 
Cathode to all other electrodes . . . 
External conductive coating to ultor. 



.ac or dc volts 
amp 



A¥tf 



J 1500 max. 
1 750 min. 

Faceplate, Cylindrical Filterglass 

Light transmission (Approx.) 72% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Al umi nized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 19-3/16" ±3/8" 

Greatest width 15-25/64" ± 1/8" 

Greatest height 12-9/32" ± 1/8" 

Diagonal 16-5/8" ± 1/8" 

Neck length 7-1/2" ±3/16" 

Screen Dimensions (Minimum): 

Greatest width 14-1/4" 

Greatest height 10-3/4" 

D ' a gonal [ [ 15-5/16" 

Projected area 140 sq. in. 

Weight (Approx.) 19 lbs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Bulb 



Base Small-Shell Duodecal 5- 

Basing Designation for BOTTOM VIEW . . 

Pin 1 - Heater 
Pin 2 - Grid No.l 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 



Pin 




Cap 



■J-133 
(JETEC No.B5-57) 
12N 

- Ultor 
(Grid No. 3, 

Collector) 

- External 

Conductive 
Coat i ng 
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Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 18000 max. 



GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period .... 
Heater positive with respect to cathode. 



500 max. 

125 max. 
max. 
2 max. 



410 max. 
150 max. 
150 max. 



volts 
volts 

volts 
volts 
volts 



volts 
volts 
volts 



Equipment Design Ranges: 

With any ultor voltage 

and grid-No. 2 voltage i~Ec 2 ) between 150 and 500 volts 

Grid-No. 1 Voltage for 
Visual Ext inct ion of 

Focused Raster -9.3% to -24% of Ec 2 

Grid-No. 1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Grid-No. 2 Current . . . 



between 14000* and 18000 volts 



olts 



9.3% to 24% Of Ec 2 
-15 to +15 



Focusing-Coi 1 Current (DC) 
Ion-Trap Magnet Current 



Lv 16000 



volts 
/Liamp 



111 



±10% 



3_ 

16000 



n-Trap Magnet Current /Ec 

l^ge)" Wl60 

4 



Minimum Field Strength of 

PM Ion-Trap Magnet§ 

Field Strength of Adjustable 
Centering Magnet 

Examples of Use of Design Ranges: 

With ultor voltage of 
and grid-No. 2 voltage of 

Grid-No. 1 Voltage for 

Visual Ext inct ion of 

Focused Raster 

Gr id-No. 1 Video Drive 

from Raster Cutoff 

(Black Level ): 

White-level value 

(Peak positive] 
Focusing-Coi 1 Current (DC). . . 
Minimum Field Strength of 

PM Ion-Trap Magnet 

*,°,**.§: See next page. 



E '3 
16000 



30 
33 



to 



14000 
300 



-28 to -72 



28 to 72 

104 ± 10% 

31 



gausses 



gausses 



volt 
volts 



volts 



volts- 
ma 

gausses 



I 
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Maximum Circuit Values: 

Gr id-No. 1-C i rcu it Resistance 



1.5 max. megohms 



Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 14000 volts. 

For specimen focusing coil similar to JETEC Focusing Coil No. 109 posi- 
tioned with air gap toward kinescope screen and center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area and 
combined grid-No. 1 vol tage and v ideo-s ignal voltage ad justed to produce 
a highlight brightness of 30 foot-1 amberts measured on an Indian Head 
Test Pattern set for a lu-l/u" x 10-3/u- picture size. 

For JETEC Ion-Trap Magnet No. 117, or equ ivalent , 1 ocated with the trail- 
ing edge of the pole pieces located over the gap between grid No.i 
and grid No. 2 and rotated to give maximum brightness. 

§ For specimen PM ion-trap magnet , such as Heppner Model No. EU37 r or equiv- 
alent, located inoptimum position and rotated to give maximum bright- 
ness. For a given equipment application, the tolerance range for the 
strength of the PM i on-t rap magnet should be added to the mi n imum val ue. 
The maximum strength of this magnet should not exceed the specified 
minimum value by more than 6 gausses. This procedure will insure use 
of a PM ion-trap magnet allowing adequate ad j ustment to permit sat- 
isfactory performance without loss of highlight brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 



DIMENSIONAL OUTLINE 
for Type I7QP4-A is the same as that shown for Type 
I7LP4-A, except that the I7QP4-A has a Small-Shell 

Duodecal 5-Pin Base 



HIGHLIGHT BRIGHTNESS vs DRIVE CURVES 

for Type I7QP4-A are the same as those shown for 

Type I7LP4-A 
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I7QP4-A 
AVERAGE GRID-DRIVE CHARACTERISTICS 
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i 



RECTANGULAR METAL-SHELL TYPE 
LOW- VOLT AGE FOCUS MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No.l to All Other Electrodes 6 ^f 

Cathode to All Other Electrodes 5 ntf 

Face Plate (With about 66% light transmission) Frosted .lterglass 
Phosphor (For Curves, see front of this Section) No. 4- sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 66° 

Vertical ....... 50° 

Ion-Trap Gun Requires External, Single-Field Magnet 

Maximum Overall Length 19-5/16" 

Greatest Diagonal of Tube at Lip 16-13/16" ± 3/16" 

Greatest Width of Tube at Lip 15-15/16" ± 1/8" 

Greatest Height of Tube at Lip 12-1/4" ± 1/8" 

Screen Size 14-5/8" x ll"- 

Mounting Position Any 

Ul tor Terminal Metal-Shell Lip 

Base Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

BOTTOM VIEW 

Pin 1- Heater /T^^X Pin 12 ~ Heater 
Pin 2-Grid No.l / £--- T \ Metal-Shell Lip- 
Pin 6-Grid No. 4 /:::^| Grid No. 3, 
Pin 10 -Grid No. 2 VtO® Grid No - 5 ' 
Pin 11 -Cathode ®sA<^S ) Collector 

Maximum Ratings, Design- Center Values: 

ULTOR* VOLTAGE 16000 max. volts 

GRILVNo.4 VOLTAGE 500 max. volts 

GRID-No.2 VOLTAGE 500 max. volts 

GRILVNo.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

! During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

•: See next page 
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Equipment Design Ranges: 

For any ultor voltage (E u ) between 12000* and 16000 volts 
and grid-No. 2 voltage (E Cs ) between 150 and 500 volts 
Grid-No. 4 Voltage for Focus 

With Ultor Current of 100 /iamp. 0% to 2.5% of E u volts 

Grid-No. 1 Voltage for Visual , 

Extinction of Undetected " 

Focused Spot 11% to 25.7% of E c2 



Grid-No. 4 Current. 

Grid-No. 2 Current 

Field Strength of Single-Field 

Ion-Trap Magnet (Approx.)** 
Field Strength of Adjustable 

Centering Magnet 



-25 to +25 
-15 to +15 



V12000 



r 12000 
to 8 



x 33 



Examples of Use of Design Ranges: 

For ultor voltage of. . . 14000 
and grid-No. 2 voltage of. 300 

Grid-No. 4 Voltage for Focus 
With Ultor Current of 

100 /xamp to 350 

Grid-No. 1 Voltagef -33 to -77 

Ion-Trap Magnet 

(Rated Strength) .... 35 

Maximum Circuit Values: 

Grid-No. 1-Circu it Resistance ...... 



16000 
300 



volts 
/zamp 
/oamp 

gausses 

.gausses 1 



volts 
volts 



to 400 
-33 to -77 

40 



volts 
volts 

gausses 



1.5 max. megohms 



In the 17TPU, grid No. 5 which has the ultor function, grid No. 3, «.,*, 
collector are connected together within the tube and are conveniently 
referred to collectively as "ultor". The "ultor" in a cathode-ray 
tube is the electrode, orthe electrode in combination with oneormore 
additional electrodes connected within the tube to it, to which is 
applied the highest dc voltage for accelerating the electrons in the 
beam prior to its deflection. 

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 12000 yoltsi 
With a specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No. 
Ill located inoptimum position and rotated to give maximum brightness, 
the ion-trap magnet current is65 mi 11 iamperes dc when the ultor voltage 
Is 14000 volts. 
f For visual extinction of undeflected focused spot. 
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OPERATING NOTES 

X-Ray Warning. When operated at ultor voltages up to 16 
kilovolts, the I 7TP4 does not produce any harmful x-ray 
radiation, However, because the rat i ng of the tube permits 
operation at voltages as high as 17.6 kilovolts (absolute 
value), shielding of the I7TP4 for x-ray radiation may be 
needed to protect against possible injury from prolonged 
exposure at close range whenever the operating conditions 
involve voltages in excess of 16 kilovolts. 
Direction of the field of the ion trap magnet should be 
such that the north pole is adjacent to vacant pin position 
No. 8 and the south pole to pin No. 2. 
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SCREEN WIDTH 14 5fc" 
MINI. VALUE 14 ^fc" 

is 15 '** 1 /*" 



"<6>*« 



GRID IM« 3 

GRID N9 5 

COLLECTOR 

LIP- TERMINAL 




EXTERNAL^ 

INSULATING 

COATING 



w± 



v» 



SMALL-SHELL OUODECAL 

6- PIN BASE (NOTE 214) 

JETEC N« B6-03 
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CONTACT 

AREA 




DETAIL OF LIP 
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NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE I NTERSECT ION OF THE PLANE 
CC OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE R I G IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 
HAVING A DIAMETER OF 2-3/4". 

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT H I GH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 
VOLTAGE. 
NOTE 1*: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE HORIZONTAL AXIS OF THE GLASS FACE BY AN 
ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
±10°. 
NOTE 5: SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS 
SPACE. 
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: E f = 6.3 VOLTS 

: ULTOR (GRIDS -Na 3 & N& 5 

AND COLLECTOR) VOLTS = 14000 

: GRID- N* 4 VOLTS ADJUSTED TO GIVE FOCUS 3 
AT AVERAGE RASTER BRIGHTNESS 
GRID N*l BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 

RASTER SIZE = 14 5 / 8 " X 1 1" 

+++++ 
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The 19AP4 is like the 19AP4-B except that it has a face 
plate made of unfrosted, clear glass. As a result, the 
light output isabout 30% greater than shown by the curves 
under Type 19AP4-B. 



I9AP4-A 
KINESCOPE 



The 19AP4-A is like the 19AP4-B except that it has an 
unfrosted Filterglass face plate. The light output is 
essentially the same as that of the Type 19AP4-B. 



As soon as feasible, the 19APA-B will supersede 
the 19AP4 and 19AP4-A. 
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METAL-CONE ENVELOPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 
Supersedes Type 19AP4-A 




DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 7 ^f 

Cathode to All Other Electrodes 5 fxfxf 

Face Plate 4 Frosted RCA "Fi 1 terglass" 

Phosphor (For Curves, see front of this Section) No.4-Sulf ide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Medium 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 66° 

Ion-Trap Gun Requires External Single-Field Magnet 

Overall Length ' 21-1/2" + 1/2" 

Greatest Diameter of Envelope 18-5/8" + 1/8" 

Screen Diameter 17-3/8" 

Mounting Position Any 

Anode Terminal Metal -Cone Lip 

Base Small -Shell Duodecal 5-Pin 

Basing Designation for BOTTOM VIEW 12Di 

Pin 1-Heater /^TTTX P' n 12-Heater 

Pin 2 -Grid No.l f/~ZZZ^\ Metal -Cone Lip: 

Pin 10 -Grid No. 2 ^T^Sj® Anode, 

Pin 11 -Cathode ®sZ\^fe) Grid No. 3 

Maximum Ratings, Design-Center Values: 

AN0DE D VOLTAGE* 19000 max. volts 

GRID-No.2 VOLTAGE 410 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 410 max. volts 

After equipment warm-up period .... 150 max. volts 

Heater positive with respect to cathode. 150 max. volts 

o Anode and grid no. 3, which are connected together within tube, are re- 
ferred to herein as anode. 

• The product of anode voltage and average anode current should be 1 imi ted 
to 6 watts. 

* Has transmission of about 65*. 
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14000 
300 



-33 to -77 
150 
80 
50 



volts 
volts 



volts 



gausses 



1.5 max. megohms 



Typical Operation: 

Anode Voltage* 12000 

Grid-No. 2 Voltage 300 

Grid-No. 1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot -33 to -77 

Focus ing-Coil Current 

(DC, Approx.)". ... 140 

Ion-Trap Magnet Current 

(DC, Approx.)#. ... 75 

Field Strength of Single-Field, 

Ion-Trap Magnet (Approx.)f 45 

Maximum Circuit Values: 

Grid-No. 1 -Circuit Resistance 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to 1 imit the continuous short-circuit cur- 
rent to 5 ma. If the supply permits the instantaneous short- 
circuit current to exceed 1 ampere, or is capable of storing 
more than 250 microcoulombs, the effective resistance in cir- 
cuit between indicated electrode and the output capacitor 
should be as follows: 

Grid-No. 1 -Circuit Resistance 150 min. ohms 

Grid-No. 2 -Circuit Resistance 470 min. ohms 

Anode-Circuit Resistance 22000 min. ohms 

The resistors used should be capable of withstanding the ap- 
pl ied voltage. 

* Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 12000 volts. 

■ For JETEC Focusing Coil No. 106, or equivalent, positioned with air gap 
toward kinescope screen, and center line of air gap about 3 inches from 
Reference Line (see Outline Drawing). The indicated currents are for 
the condition with the combined gri<p-No.i bias voltage and video-signal 
voltage adjusted to produce a highlight brightness of 18 foot-1 amberts 
for 12000 volts, or 22 foot-1 amberts for 14000 volts, on a 15-5/8' 
x H-3/4" picture area. 

I For JETEC Ion-Trap Magnet Ho. ill, or equivalent, located in optimum 
position and rotated to give maximum brightness. 

f Measured at center of field with General Electric Gauss Meter, cat. 
No. 409X51. 
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SCREEN DIA. 17 3 /q"_ 
MIN. VALUE 17^" 



I4 3> 




Vr. 



v a M.MAX. v |6 

DETAIL OF LIP 



SMALL-SHELL DUODECAL 
5- PIN BASE (NOTE 2) 



92CM-7502RI 



NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003" - .000" I.D. AND 2" LONG 
WILL REST ON CONE. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH CONE AXIS AND HAVING 
DIAMETER OF 3". 

NOTE 3: LOCATION OF DEFLECTING YOKE AND FOCUSING COIL 

MUST BE WITHIN THIS SPACE. 
NOTE ii: METAL CONE AND GLASS FACE OPERATE AT H IGH VOLTAGE. 

ANY MATERIAL IN CONTACT WITH THE CONE OR THE FACE MUST 

HAVE INSULATING PROPERTIES ADEQUATE TO WITHSTAND THE 

APPLIED ANODE VOLTAGE PLUS 10%. 
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E f = 6.3 VOLTS 

ANODE VOLTS = 14000 

GRID N2| BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT 

RASTER SIZE = I5$fe x 1 1 3/ 4 ' (FOCUSED 

FOR AVERAGE BRIGHTNESS) 
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The 19AP4-D is like the 19AP4-B except that it has a face 
plate made of frosted, clear glass. As a result, the light 
output is about 30% greater than shown by the curves under 
Type 19AP4-B. 



As soon as feasible, the 19APA-B will supersede 
the 19APA-D. 
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MAGNETIC FOCUS 



MAGNETIC DEFLECTION 



DATA 
General : 
Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct I nterelectrode Capacitances: 

Grid No.l to All Other Electrodes 6 w.f 

Cathode to All Other Electrodes 5 /x/xf 

Face Plate (With about 66% light transmission) . . Filterglass 

Phosphor (For Curves, see front of this Section) No.4-Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 66° 

Vertical 50° 

Ion-Trap Gun .... Requires External, Single-Field Magnet 

Overall Length 21-7/16" ± 3/8" 

Greatest Diagonal of Tube at Face 20-3/32" ±3/16" 

Greatest Width of Tube at Face 18-11/16" ± 3/16 

Greatest Height of Tube at Face 14-15/16" ± 3/16" 

Screen Size 17-1/4" x 13-1/4" 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Base Small -Shell Duodecal 5-Pin (JETEC No.B5-57) 

BOTTOM VIEW 



Pin 1- Header 
Pin 2-Grid No.l 
Pin 10-Grid No. 2 




Pin 11 -Cathode 
Pin 12 -Heater 
Cap - Anode 



Maximum Ratings, Design-Center Values'. 

ANODE VOLTAGE 18000 max. volts 

GR ID-No. 2 VOLTAGE 410 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period not 

exceeding 15 seconds . . . 410 max. volts 

After eauipment warm-up period .... 150 max. volts 

Heater positive with respect to cathode. 150 max. volts 
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Typical Operation: 

Anode Voltage* 

Grid-No. 2 Voltage 

Grid-No. 1 Voltage for Visual 

Extinction of Undeflected 

Focused Spot 

Focusing-Coil Current (0C) D . 

Field Strength of Single- 
Field, Ion-Trap Magnet 
(Approx.Jf 

Maximum Circuit Values: 

Grid-No. 1-Ci.rcu it Resistance 



14000 
300 



-33 to -77 

104 ± 10% 



16000 
300 



-33 to -77 
110 ± 10% 



50 



55 



volts 
volts 



volts 

ma 



gausses 



.... 1.5 max. megohms 

Brilliance and definition decrease with decreasing anode voltage. In 
general, the anode voltage should not be less than 14000 volts. 
For specimen focusing coil similiar to JETEC Focusing Coil No. 109, 
positioned with air gap toward kinescope screen, and center line of 
air gap about 3 inches from Reference Line (see Outline Drawing). 
The indicated currents are for the condition with the combined grid- 
No. 1 bias voltage and video-signal voltage adjusted to produce a 
highlight brightness of 30 foot-lamberts on a 17" x 12-3/4" picture 
area sharply focused at center of screen. 

Measured at center of field with General Electric Gauss Meter, cat. 
No. 409X51. 
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OPERATING NOTES 
X-Ray Warning. When operated at or below 16000 volts, 
the 20CP4 does not produce any harmful x-ray radiation. 
In general, picture tubes may be operated at voltages (if 
ratings permit) up to 16000 volts without personal injury 
on prolonged exposure at close range. Above 16000 volts, 
special shielding precautions for x-ray radiation may be 
necessary. 

Direction of the field of the ion-trap magnet should be 
such that the north pole is adjacent to vacant pin position 
No. 8 and the south pole to pin No. 2. 
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20CP4 
KINESCOPE 




SCREEN 
HEIGHT 



MIN. 
VALUE 

12 y 



SCREEN WIDTH 17^ 
MIN. VALUE I?" 




'V ±J fe 

SMALL- SHELL DUODECAL 

5-PIN BASE (NOTE 3) 

JETEC NfiB5-57 
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TUBE DEPARTMENT 

IA0IO CO»P0»ATION OF AMERICA. HAMISON. NEW JEISEY 



CE-7596A 



20CP4 
KINESCOPE 




— 2i 7 /(6* 3/ e"- 



-14 ^"ijft"- 



4'%. 




ANODE 

RECESSED SMALL 

CAVITY CAP 

JETEC NSJl-21 

(NOTE I) 
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TUBE DEPARTMENT 

RAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-7596B 




20CP4 
KINESCOPE 



MOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PI N 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. ANODE TERMINAL IS ON 
SAME SIDE AS VACANT PIN POSITION No. 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No . I 1 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC» OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 

NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 

MUST BE WITHIN THIS SPACE. 
NOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 

MAGNET. 
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IADIO COIPOIATION Of AMHICA, MAMMON, NtW jHKV 



70 



% 



20DP4-A/20CP4-A 
KINESCOPE 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 



The 20DP4-A/20CP4-A is the same as the 20DP4-C/20CP4-D ex- 
cept that it utilizes a non-aluminized phosphor and has a 
1 ight output as shown by the curves on the back of th 
sheet. 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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IAWO COtKHATION OF AMHKA, HAMHSON, NIW JHKV 
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»* 



20DP4-C/20CP4-D 
KINESCOPE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 

Current 0.6 ± 10* 

Direct I nterelectrode Capacitances: 
Grid No.l to all other electrodes. . 
Cathode to all other electrodes. . . 



ac or dc volts 
amp 



External conductive coatmg to ultor 



6 /i/xf 

5 ^f 

/750 max. ^if 

[500 min. wf 

Faceplate, Spherical Filterglass 

Light transmission (Approx. ) 73% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Aluminized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflect ion Angles (Approx.): 

Diagonal 70° 

Horizontal 66° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 21-9/16" ± 5/16" 

Greatest width 18-11/16" ± 1/8" 

Greatest height 14-15/16" ± 1/8" 

Diagonal 20-3/32" ± 1/8" 

Neck length 7-5/16" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width 17" 

Greatest height 12-3/4" 

Diagonal 18-3/8" 

Projected area 199 sq. in. 

Weight (Approx.) 30 lbs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Bulb j-161 

Base Small -Shell Duodecal 5-Pin (JETEC No.B5-57) 

Basing Designation for BOTTOM VIEW 12N 

Cap - Ul tor 
_jt \ (Grid No. 3, 

Collector) 
C - External 

Conduct ive 
Coating 



Pin 1 - Heater 
Pin 2 - Grid No.l 
Pin 10 - Grid No. 2 
Pin 11 - Cathode 
Pin 12 - Heater 
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20DP4-C 
KINESCOPE 



Maximum Ratings, Design-Center 


Values : 






ULTOR VOLTAGE 




18000 max. 


volts 


GRID-No.2 VOLTAGE 




410 max. 


vol ts 


GRID-No.l VOLTAGE: 








Negative bias value 




125 max. 


volts 


Positive bias value 




max. 


voltsj 


Positive peak value 




2 max. 


volts 


PEAK HEATER-CATHODE VOLTAGE: 








Heater negative with respect 


to cathode: 






During equipment warm-up pe 


riod 






not exceeding 15 seconds 




410 max. 


volts 


After equipment warm-up period . . . . 


180 max. 


volts 


Heater positive with respect 


to cathode. 


180 max. 


VoltSj 


Equipment Design Ranges: 








With any ultor voltage (Ec 3 ) b 


etween 14000 


* and 18000 


volts 


and grid-No. 2 voltage (Ec 2 ) 


between 150 


and 410 vo 


Its 


Grid-No. 1 Voltage for 








Visual Extinction of 








Focused Raster 


-9.3% to 


-24% of Ec 2 


volts 


Grid-No. 1 Video Drive 








from Raster Cutoff 








(Black Level): 








White-level -value 








(Peak positive) 


9.3% to 


24% of Ec 2 


volts 


Grid-No. 2 Current 


-15 

r~ / c 


to +15 
— 1 


/zamp 


Focusing-Coil Current (DC) . . 


LV 16000 X 


110 ± 10% 


ma 


Ion-Trap Magnet Current 


/ E c? 






(Average) * 


V 16000 


x 30 


ma 


Minimum Field Strength of 


/ E ° 3 






PM Ion-Trap Magnet § . .... 


V 16000 


x 33 


gausses 


Field Strength of Adjustable 






Centering Magnet 


to 8 


gausses 


Examples of Use of Design Ranges: 






With ultor voltage of 


14000 


16000 


volts 


and grid-No. 2 voltage of 


300 


300 


volts 


Grid-No. 1 Voltage for 








Visual Extinction of 








Focused Raster 


-28 to -72 


-28 to -72 


volts 


Grid-No. 1 Video Drive 








from Raster Cutoff 








(Black Level): 








White-level value 








(Peak positive) 


28 to 72 


28 to 72 


volts 


Focusing-Coil Current (DC). . 


103 ± 10% 


110 ± 10% 


ma 


Minimum Field Strength of 








PM Ion-Trap Magnet 


31 


33 


gausses 


*> >**>§« See next page. 
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TENTATIVE DATA 1 



20DP4-C 
KINESCOPE 




Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 



1.5 max. megohms 



Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 14000 volts. 

For specimen focusing coil s imi lar to JETEC Focusing Coil No. 109 posi- 
tioned wit h ai r gap toward kinescope screen and center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No. 1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In- 
dian Head Test Pattern set for a 17" x 12-3/4" picture size. 

For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No. 2 and rotated to give maximum brightness. 
For specimen PM ion-trap magnet, such as Heppner Model No.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of th is magnet should not exceed the speci- 
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PM ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance without loss of highlight brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE -RAY TUBES 

at front of this Section 
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Is/ 



20DP4-C 
KINESCOPE 



\* 



F* 



* ^' 




//V W \I 





33^R. 
-25 J 4R. | 34 3 / 3 2R. 



26 ^ 2 R. 

^-2'3/,:r. 




SCREEN WIDTH 17 MINI. *■ 



SCREEN 
HEIGHT 

I2 3 ^ // 
MIN. 




TRANSPARENT 

INSULATING 

COATING (NOTE 5) 



SMALL-SHELL DUODECAL 
5-PIN BASE (NOTE 3) 
JETEC N2 B5-57 — 
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TUBE DIVISION 

RADIO CORPORATION OF AMCRICA. HARRISON, NEW JERSEY 



CE-8882A 



20DP4-C 
KINESCOPE 




2-56 



2l 9 /f6 ±5/ l6- 



14 '5// 



! REFERENCE 
S LINE 
r (NOTE 2) 




-7^6±'/e-^| 



ULTOR 
ECESSED SMALL 

CAVITY CAP 

JETEC N2JI-2I 

(NOTE I) 
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RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEr 



CE-8882B 



20DP4-C 
KINESCOPE 



MOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. ULTOR~TERMI NAL IS ON 5AME 
SIDE AS VACANT PIN POSITION No. 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. 110 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 

NOTE •*: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 
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20DP4-C 
AVERAGE GRID-DRIVE CHARACTERISTICS 
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20HP4-A/20MP4 
KINESCOPE 




RECTANGULAR GLASS TYPE 



LOW-VOLTAGE FOCUS 



MAGNETIC DEFLECTION 



The 20HP4-A/20^P4 is the same as the 20HP4-D except that it 
utilizes a non-aluminized phosphor and has a li^ht output as 
shown by the curves on the back of this sheet. 
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20HP4-D V> 



KINESCOPE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 6 /x/xf 

Cathode to all other electrodes 5 /u/xf 

External conductive coating to ultor . . . .i 1 ^ ™*' ^ 

I 750 mm. m i 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 73% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Al uminized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 66° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 21-3/4" ± 3/8" 

Greatest width 18-11/15" ± 1/8" 

Greatest height 14-15/16" ± 1/8" 

Diagonal 20-3/32" ± 1/8" 

Neck length 7-1/2" ± 3/16" 

Screen Dimensions (Minimum): 

Greatest width 17" 

Greatest height 12-3/4" 

Diagonal 18-3/8" 

Projected area 199 sq. in. 

Weight (Approx.) 30 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Bulb J-161 

Base Small -Shell Duodecal 6-Pin (JETEC No.B6-63) 

Basing Designation for BOTTOM VIEW 12L 

Pin 1 - Heater (J\ Cap - Ultor 

Pin 2 - Grid No.l Xl^\ ( Grid No -3» 

Pin 6 - Grid No. 4 ///=:=■? \ Grid No. 5, 

Pin 10 - Grid No. 2 {^izi^V Collector) 

Pin 11 - Cathode ^/^^ C " External 

Pin 12 - Heater (zNJ^LnJ) Conductive 

Cl)"(S) Coating 
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Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 

GR ID-No. 4 VOLTAGE: 

Positive value 

Negative value 

GR|[>-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period .... 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

With any ultor voltage (Ec 5 ) 
and grid-No. 2 voltage (Ec , 
Grid-No. 4 Voltage for 
Focus with Ultor 
Current of 100 /^amp. . . . 
Grid-No. 1 Voltage for 
Visual Extinction of 

Focused Raster 

Grid-No. 1 Video Drive from 
Raster Cutoff (Black Level) 
White-level value 

(Peak positive 

Grid-No. 4 Current 

Grid-No. 2 Current 



16000 max. volts 

1000 max. volts 

500 max. volts 

500 max. volts 

125 max. volts 

max. volts 

2 max. volts 



410 max. volts 
180 max. volts 
180 max. volts 



between 14000$ and 16000 volts 
J between 150 and 500 volts 



-0.4% to +2.2% of Ec 5 vo its 
-9.3% to -24% of Ec 2 volts 



Ion-Trap Magnet Current 
(Average)** 



9.3% to 24% of Ec 2 volts 
-25 to +25 /iamp 

-15 to +15 /xamp 



Minimum Field Strength of 
PM Ion-Trap Magnet § . . . 

Field Strength of Adjustable 
Centering Magnet 



4 



Ec 5 
16000 



x 30 



16000 
to 8 



x 33 



gausses 



gausses 



Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 14000 volts. 

For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l ana grid No. 2 and rotated to give maximum brightness. 
For specimen PM ion-trap magnet, such as Heppner Model No.E437,or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of th is magnet should not exceed the speci- 
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PM ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance without loss of highlight brightness. 
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Examples of Use of Design Ranges 

With ultor voltage of 
and grid-No.2 voltage of 

Grid-No. 4 Voltage for 

Focus with Ultor 

Current of 100 ^uamp. . . 
Grid-No. 1 Voltage for 

Visual Extinction of 

Focused Raster 

Grid-No. 1 Video Drive 

from Raster Cutoff 

(Black Level ) : 

White-level value 

(Peak positive) 28 to 72 

Minimum Field Strength of 

PM Ion-Trap Magnet ... 31 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 



14000 


16000 


volts 


300 


200 


volts 


55 to +300 


-65 to +350 


volts 


-28 to -72 


-28 to -72 


vol ts 



28 to 72 volts 
33 gausses 

1.5 max. megohms 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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SCREEN 
HEIGHT 



SCREEN WIDTH 17 MIN.- 




V TRANSPARENT 

-INSULATING 
COATING (NOTE 5) 



SMALL-SHELL DUODECAL 
6 -PIN BASE (NOTE 3) 
JETEC N2B6-63 — " 



REFERENCE 
/ LINE 
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\\ ±v 



■I4'4±%fe- 



14 'S/, 




7'/ 2 " t3/ l6 



', REFERENCE 
S LINE 
^ (NOTE 2) 



ULTOR 

RECESSED SMALL 

CAVITY CAP 

JETEC N2JI-2I 

(NOTE I) 
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NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE PLANE THROUGH THE AXIS AND ULTOR TERMINAL 
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No. 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 
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IA0IO COIFOtATION OF AMEIICA, HAMISON, NEW JEtSfY 



2IACP4-A 
KINESCOPE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 




The 21ACP4-A is the same as the 21AMP4-A except that it has a 
maximum ultor voltage rating of 20000 voltsandhas ULTOR CUR- 
RENT vs DRIVE curves as shown on the back of this sheet. 
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AVERAGE DRIVE CHARACTERISTICS 
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2IALP4-A 
KINESCOPE 



RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 



ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 

Current 0.6 ± 10% 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. . 
Cathode to all other electrodes. . . 
External conductive coating to ultor* 



ac or dc volts 
amp 



6 
5 

|750 max. 
\500 min. 






Faceplate, Spherical Filterglass 

Light transmission (Approx.) lb% 

Phosphor (For Curves, see front of this Section) . P4 — Sulfide Type 

Aluminized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 90° 

Horizontal 85° 

Vertical 68° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 20" ± 3/8 

Greatest width 20-1/4" ± 1/8" 

Greatest height 16-3/8" ± 1/8' 

Diagonal 21-3/8" ± 1/8' 

Screen Dimensions (Minimum): 

Greatest width 19-1/8' 

Greatest height 15' 

Diagonal 20-1/4' 

Projected area 255 sq. in. 

Weight (Approx.) 24 lbs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Bulb J171 (90°) 

Base Small-Shell Duodecal 6-Pin (JETEC N.O.B6-63) 

Basing Designation BOTTOM VIEW 12 L 



Pin 1 - Heater 
Pin 2 - Grid No.l 
Pin 6 - Grid No. 4 
Pin 10 - Grid No. 2 
Pin 11 - Cathode 
Pin 12 - Heater 



See next page. 




Cap 



Ultor 

(Grid No. 3, 
Grid No. 5, 
Collector) 

External 
Conductive 
Coat i ng 



-*- Indicates a change 



NOV. 1, 1955 



TUBE DIVISION 

■AGIO COIPOIATIQN OF AMMICA, HAIIISON. NfW t 



DATA 1 



2IALP4-A 
KINESCOPE 



GRID-DRIVE* SERVICE 






Unless otherwise specified, 


voltage values are 


i>osi 


tive 


with resfiec 


t to cathode 






Maxiftun Ratings, Design-Center 


Values: 






ULTOR* VOLTAGE 


18000 


max. 


volts 


GRI[>-No.4 VOLTAGE: 




Positive value 


1000 


max. 
max. 
max. 


volts 
volts 
volts 


Negative value* 


500 


GRID-No.2 VOLTAGE 


500 


GRID-No.l VOLTAGE: 




Negative bias value 


125 


max. 
max. 
max. 


volts 
volts 
volts 


Positive bias value 





Positive peak value 


2 


PEAK HEATER-CATHODE VOLTAGE: 




Heater negative with respect to cathode: 






During equipment warm-up period 






not exceeding 15 


seconds. . . 410 


max. 


volts 


After equipment warm-up pe 


riod . . . . 180 


max. 


volts 


Heater positive with respect 


to cathode. 180 


max. 


volts 


Equipment Design Ranges: 








Vith any ultor voltage (E Ct .k) 
and grid-Mo. 2 voltage (g c ^ 


between 14000$ and 


26000 


volts 


) between 200 and 500 vo 


Its 


Grid-No. 4 Voltage for 








Focus with Ultor 








Current of 100 ^amp. . . -0.4? to +2.2% of L Ct 


rk 


volts 


Grid-No. 1 Voltage for 


D 




Visual Extinction of 








Focused Raster 


-9.3% to -24% of E C2 


k 


volts 


Grid-No. 1 Video Drive from 








Raster Cutoff 








(Black Level ) : 








White-level value 








(Peak positive) 


9.3% to 24% of E C2 k 


volts 


Grid-No. 4 Current 


-25 to +25 




/iamp 


Grid-No. 2 Current 

Ion-Trap Magnet Current 


-15 to +15 




//amp 


A / Ec5k x 3 o 






(Average)** 




ma 


Minimum Field Strength of 


V16000 






/ C5k *33 






FM Ion-Trap Magnet§. . . 




gausses 




V 16000 






Field Strength of Adjust- 








able Centering Magnet. . 


to 8 




gausses 


A Grid drive is the operating condi 


t ion in which the video 


signal varies 


the grid-No. 1 potential with respect to cathode. 






*,*.*,**,§: See next page. 
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change. 
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Examples of Use of Design Ranges: 

With ultor voltage of 
and grid-No. 2 voltage of 
Grid-No. 4 Voltage for 



16000 
300 



18000 
400 



volts 
volts 



Focus with Ul tor 

Current of 100 /zamp. . . . 
Grid-No. 1 Voltage for 

Visual Extinction of 

Focused Raster 

Grid-No. 1 Video Drive 

from Raster Cutoff 

(Black Level): 

White-level value 

(Peak positive) 
Minimum Field Strength of 

PM Ion-Trap Magnet .... 



-65 to +350 -75 to +400 volts 



-28 to -72 -37 to -96 volts 



28 to 72 
33 



37 to 96 volts 
35 gausses 



Maximum Ci regit Values: 

Grid-No.l-Ci rcuit Resistance 1.5 max. megohms 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to grid N0.1 
Maximum Ratings, Design-Center Values: 

ULT0R*-TO-GRID-No.l VOLTAGE 18000 max. volts 

GRir>No.4-T0-£RID-No.l VOLTAGE: 

Positive value 

Negative value* 

GRID-No.2-TO-GRID-No.l VOLTAGE 

GRID-No.2-T0-CATH0DE VOLTAGE 

CATHODE-TO-GRIO-No.l VOLTAGE: 

Positive bias value 

Negative bias value 

Negative peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

•The "ultor" in a cathode-r'ay tube is the electrode to which is applied 
the highest dc vol tage for accelerat ing the electrons in the beam prior 
to its deflection. In. the 21ALP4-A, the ultor function is performed 
by grid No. 5. Since grid No. 5, grid No. 3, and collector are connected 
together within the 21ALP4-A, they are collectively referred to simply 
as "ultor" for convenience in presenting data and curves. 

* This value has been specified to take care of t he .cond i t ion where an 
ac voltage is provided for dynamic focusing. 

" Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the 
other electrodes. 



1000 


max. 


volts 


500 


max. 


volts 


625 


max. 


volts 


500 


max. 


volts 


125 


max. 


volts 





max. 


volts 


2 


max. 


volts 



# « 



§: See next page. 
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Equipment Design Ranges: 




\lith any ultor-to-grid-No. 1 vo 


Itage (Ecxgi) between 

14000* and 18000 volts 




and grid-No. 2-to-grid-No.i voltage (E Co g t ) between 




230 and 620 volts 


Grid-No. 4-to-Grid-No.l Voltage 




for Focus with Ul tor 




Current of 100 /iamp 


0% to 2.6$ of Ec 5 g 1 volts 


Cathode-to-Grid-No.l Voltage 


for Visual Extinction 




of Focused Raster 


8.5* to 19.4$ of E C2 g 1 volts 


Cathode-to-Grid-No.l Video 




Drive from Raster Cutoff 




(Black Level) : 




White-level value 




(Peak negative) 


8.5$ to 19.4% of E c?gi volts 
-25 to +25 /iamp 


Grid-No. 4 Current 


Grid-No. 2 Current 


-15 to +15 /iamp 


Ion-Trap Magnet Current 

(Average) * 


/E^n* 


J25SI x 30 




V 16000 


Minimum Field Strength of PM 


/i/_£55l x 33 gausses 
V 16000 


Ion-Trap Magnet§ 


Field Strength of Adjustable 


Centering Magnet 


to 8 gausses 


Examples of Use of Design Ranges 




With ultor-to-grid-No. l 




voltage of 


16000 18000 volts 


and grid-No. 2-to-grid-No. l 




voltage of 


200 400 volts 


Grid-No. 4-to-Gr id-No. 1 Voltage 




for Focus with Ul tor 




Current of 100 /tamp 


0to415 0to470 volts 


Cathode-to-Grid-No.l Voltage 




for Visual Extinction 




of Focused Raster 


25 to 58 34 to 78 volts 


Cathode-to-Grid-No.l Video 




Drive from Raster Cutoff 




(Black Level): 




White-level value 




(Peak negative) 


25 to 58 34 to 78 volts 


Minimum Field Strength of 




PM Ion-Trap Magnet 


33 35 gausses 


Maximum Circuit Values: 




Grid-No.l-Circui't Resistance . . 


1.5 max. megohms 


#,**,§: See next page. 
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Brilliance and definition decrease with decreasing ultor voltage or 
ul tor-to-gr id-No. 1 voltage. In general, the ultor voltage or ultor- 
to-grid-No.l voltage should not be less than 14000 volts. 

For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trail ing edge of the pole pieces located over the gap between grid 
No.l and grid No. 2 and rotated to give maximum brightness. 

§ For specimen PM ion-trap magnet, such as Heppner Model N0.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range 
for the strength of the PM ion-trap magnet should be added to the 
minimum value. The maximum strength of this magnet should not exceed 
the specified minimum value by more than 6 gausses. This procedure 
will insure use of a PM ion-trap magnet allowing adequate adjustment 
to permi t sat i s factory performance without loss of highlight brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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SCREEN WIDTH 19/q MIN.- 





-./sly 
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ULTOR 

RECESSED 

SMALL 

CAVITY CAP 

EC NiJI-21 

^NOTE 1) 



REFERENCE 
LINE 



SMALL -SHELL DUODECAL 

6 -PIN BASE (NOTE 3) 

JETEC N«B6-63 
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-20*± 3 /q- 



^-7'/ 2 /, ±3/ |6 ,/ - 



.o"d ^REFERENCE 
12 R - / LINE 

Cnote 2) 
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.A/ 



J 



2IALP4-A 
KINESCOPE 



! 1 

2^ )6 "mAX. 


r° 


^MOLD-MATCH LINE 




\ MIN* 


^-SPLICE LINE 




t 




SEE NOTE 6^^ 

5° 12'-^ 


I 


^MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 





MOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI- 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No. 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 16 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 
, MOTE H: THE DRAWING SHOWS THE Ml N I MUM SIZE AND LOCATION OF 
*THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING Wl LL BE GREATER THAN THE CONTACT 
AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EXTERNAL 
CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 

MOTE 6: BULGE AT SPLICE-LI NE SEAL MAY I NCREASE THE I NDICATED 
MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT BY 
NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, THE 
BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE. 
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CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR-TO-GRID-N2I VOLTS =16000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID NS I 
TO GIVE FOCUSED RASTER 
CUTOFF 

RASTER FOCUSED AT AVERAGE 
„ BRIGHTNESS 

RASTER SIZE = l8xl3l/ 2 " 



GRID-DRIVE SERVICE 

Ef =6.3 VOLTS 

ULTOR VOLTS = 16000 

GRID N2| BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF 

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS 

RASTER SIZE = l8"x 13 ^ 2 " 




10 20 30 40 50 60 70 80 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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AVERAGE DRIVE CHARACTERISTICS 
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GRID-DRIVE SERVICE 
Ef = 6.3 VOLTS 

ULTOR VOLTS = 14000 TO 18000 
GRID N* I BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 



r-r 



i i i i i i i i i i i 
CATHODE -DRIVE SERVICE 
E^ = 6.3 VOLTS 
ULTOR -TO- GRID -N« I VOLTS = 

14000 TO 18000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N* I TO GIVE 
FOCUSED RASTER CUTOFF 




20 40 60 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

MAY 24, 1955 TUBE DP/ISON 92CM-662S 

IAWO COWOtATION Of AMBICA. HAIIISON. NEW JRSCT 



2IALP4-B 
KINESCOPE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 




The 21ALP4-B is the same as the 21ALP4-A except that it has a 
maximum ultor voltage rating of 20000 vol ts and has ULTOR CUR- 
RENT vs DRIVE curves as shown on the back of this sheet. 
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AVERAGE DRIVE CHARACTERISTICS a 


i i i i i i i i n i i vi n-ri itt vt-t i 
I CATHODE-DRIVE SERVICE 
-E^ = 6.3 VOLTS -E 
I ULTOR -TO -GRID-N«I VOLTS = IIU 
12000 TO 16000 -G 
I CATHODE BIASED POSITIVE WITH II 
- RESPECT TO GRID N*l TO GIVE -- 
I FOCUSED RASTER CUTOFF " 
i i i i i i i i i "" I 


T~n i j ii i i i i i i i i i i i i i i i i^a 

GRID-DRIVE SERVICE 
f = 6.3 VOLTS 

LTOR VOLTS = 12000 TO 16000 - 
RID N* 1 BIASED NEGATIVE WITH - 
RESPECT TO CATHODE TO GIVE I 
FOCUSED RASTER CUTOFF 

i i i i i i i i m 
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20 40 60 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

TUBE DIVISION 92CM-8905 

IA0IO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



2IAMP4-A 
KINESCOPE 




RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. ... 6 p^xf 

Cathode to all other electrodes 5 A</xf 

External conductive coating to ultor*. . J750 max. /x/xf 

(.500 m i n . xx/xf 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 75% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Aluminized 

Fluorescence White 

Phosphorescence ». White 

Persistence. . Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 90° 

Horizontal 85° 

Vertical 68° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 20" ± 3/8" 

Greatest width 20-1/4" ± 1/8" 

Greatest height 16-3/8" ± 1/8" 

Diagonal 21-3/8" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width .... 19-1/8" 

Greatest height 15" 

Diagonal 20-1/4" 

Projected area 255 sq. in. 

Weight (Approx.) 24 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Bulb J171 (90°) 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

Basing Designation for BOTTOM VIEW 12N 

Pin 1 - Heater c c/rf~^\ Ca P ~ ultor 

Pin 2 - Grid No.l M..t\ (Grid No. 3, 

Pin 10 - Grid No. 2 I ,.:"^\U Collector) 

Pin 11 - Cathode \J ^^fr C ~ External 

Pin 12 - Heater (gj ^J \^ fo Conductive 

0"© Coating 

1 The "ultor" in a cathode-ray tube is the electrode to which is applied 
the h iyhest dc vol tage for accelerating the electrons in the beam prior 
to its deflection. in the 21AMPU-A, the ultor funct ion i s performed by 
grid No. 3. Since grid No. 3 and col 1 ector are connected together within 
the 21AMPU-A, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves. 
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GRID-DRIVE* SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 
Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 18000 max. vol ts 

GRID-No.2 VOLTAGE 500 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max 



Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . . . 

After equipment warm-up period 

Heater positive with respect to cathode . 

Equipment Oesign Ranges: 



max. 
2 max. 



410 max. 
180 max. 
180 max. 



vol ts 
volts 
volts 



volts 
volts 
volts 



Vith any ultor voltage ^c^k^ oe 

and grid-No. 2 voltage Ct C2 i t ) 
Grid-No. 1 Voltage for 
Visual Extinction of 

Focused Raster 

Grid-No. 1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Grid-No. 2 Current 

Focusing-Coil Current (DC) . 

Ion-Trap Magnet Current 
(Average) * 



tween 14000* and 18000 volts 
between 200 and 500 volts 



-9.3% to -24% of E C2 k volts 



9. 



yk to 24% of E c?k 
-15 to +15 



Minimum Field Strength of 
PM Ion-Trap Magnet§ . . . 

Field Strength of Adjustable 
Centering Magnet 

Examples of Use of Oesign Ranges: 

With ultor voltage of 
and grid-No. 2 voltage of 
Grid-No. 1 Voltage for 
Visual Extinction of 
Focused Raster 




16000 18000 

300 400 



vol ts 

/zamp 



gausses 



gausses 



volts 
volts 



-28 to -72 -37 to -96 volts 



Grid drive is the operating condition in which the video signal varies 
the grid-No. 1 potential with respect to cathode. 



S; See next page. 
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2IAMP4-A 
KINESCOPE 



Grid-No. 1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Focus ing-Coil Current (DC). . 
Minimum Field Strength of 
PM Ion-Trap Magnet .... 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 



28 to 72 


37 to 96 


volts 


108 ± 20% 


115 ± 20% 


ma 



33 



35 



gausses 



1.5 max. megohms 



CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to grid No.i 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.l VOLTAGE 18000 max. volts 

GRIO-No.2-T0-GRID-No.l VOLTAGE 625 max. volts 

GRID-No.2-T0-CATH0DE VOLTAGE 500 max. volts 

CATH0DE-T0-GR I D-No. 1 VOLTAGE : 

Positive bias value 125 max. volts 

Negative bias value max. volts 

Negative peak value 2, max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period .... 180 max. volts 
Heater positive with respect to cathode . 180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No.i voltage (Ec^g^ between 

14000* and 18000 volts 
and grid-No. 2-to-grid-No. 1 voltage (Ec 2 g 1 ^ between 

220 and 620 volts 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 

of Focused Raster 8.5% to 19.4% of Ec 2 gi volts 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

(Peak negative) 8.5% to 19.4% of E C2 gi volts 

" Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No. 1 and the oiher 
electrodes. 

Brilliance and definition decrease with decreasing ultor voltage or 
ul tor-to-grid-No. 1 voltage. In general, the ultor voltage or the ultor- 
to-grid-No.l voltage should not be less than 14000 volts. 

°, ,9: see next page. 
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Grid-No. 2 Current 

Focus ing-Coil Current (DC) 

Ion-Trap Magnet Current 
(Average) * 



-15 to +15 



Minimum Field Strength of 
PM Ion-Trap Magnet§ . . . . 

Field Strength of Adjustable 
Centering Magnet 



f* SI x ioel 

|_V 16000 J 

4 



x 108 ± 20% ma 



^1x30 
16000 



Ec W x ■ 
16000 

to 8 



gausses 



gausses 



Examples of Use of Design Ranges: 

With ultor-to-grid-No..i 

voltage of 16000 

and grid-No. 2-to-grid-No. l 

voltage of 300 

Cathode-to-Grid-No.l Voltage 

for Visual Extinction 

of Focused Raster 25 to 58 

Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 

(Black Level): 

White-level value 

(Peak negative) 25 to 58 
Focusing-Coil Current (DC). . . . 108 ±20% 
Minimum Field Strength of 

PM Ion-Trap Magnet 33 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 



18000 
400 



volts 
volts 



34 to 78 volts 



34 to 78 volts 
115 ± 20% ma 

35 gausses 



.... 1.5 max. megohms 

For specimen focusing coil simi 1 ar to JETEC Focusing coil No. 109 posi- 
tioned withairgap toward kinescope screen and center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No. l voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-1 amberts measured on an In- 
dian Head Test Pattern set for a 19-1/8" x 15" picture size. 

For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No. l 
and grid No. 2 and rotated to give maximum brightness. 

For specimen PM ion-trap magnet, such as Heppner Model N0.EU37, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE- RAY TUBES 

at front of this Section 
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DIMENSIONAL OUTLINE 
for Type 2IAMP4-A is the same as that shown for Type 
2IALP4-A, except that the 2IAMP1-A has a Small-Shell 

Duodecal 5-Pin Base 



CURVES 

for Type 2IAMP1-A are the same as those shown for 

Type 2IALPY-A 
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RECTANGULAR METAL-SHELL TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Unipotential Cathode: 

Voltage 6-3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No.l to All Other Electrodes 6 mJ 

Cathode to All Other Electrodes 5 nrf 

Faceplate (With about 66% I ight transmission) Frosted Filterglass 
Phosphor (For Curves, see front of this Section). No. 4 — Sulfide Type 

Fluorescence and Phosphorescence White 

Persistence of Phosphorescence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.J: 

Diagonal 70° 

Horizontal 66° 

Vertical 50° 

Ion-Trap Gun Requires External, Single-Field Magnet 

Maximum Overall Length . , 22-5/16" 

Greatest Diagonal of Tube at Lip 20-3/4" ± 1/4" 

Greatest Width of Tube at Lip 19-23/32" ± 1/8" 

Greatest Height of Tube at Lip 15-5/16" ± 1/8" 

Screen Size 18-3/8" x 13-15/16" 

Mounting Position Any 

Ultor Terminal Metal-Shell Lip 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5~57) 

BOTTOM VIEW 

Pin 1- Heater f X Pin 12 -Heater 
Pin 2-Grid No.l f/ZZZZ\\ Metal - Shel 1 Lip- 
Pin 10 -Grid No. 2 cl \/^a\/® g 2 Grid No -3. 
Pin 11 -Cathode G,< ( ? ni7i2)^ K Collector 

H H 

Maximum Ratings, Design-Center Values: 

ULTOR* VOLTAGE 18000 max. volts 

GR|[>-No.2 VOLTAGE 500 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

in the 21AP4, grid No. 3, which has the ultor function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as "ultor". The "ultor" in a cathode-ray tube is the 
el ect rode, or the el ectrode in coitibinat ion wi th one or more addi t ional 
electrodes connected within the tube to it, to Ahich is applied the 
highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. 
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PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period . . . . 
Heater positive with respect to cathode. 

Typical Operation: 

Ultor Voltage* 14000 

Grid-No. 2 Voltage 

Grid-No. 1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot 

Focusing-Coil Current (DC) 00 
Field Strength of Single- 
Field Ion-Trap Magnet . . 
Ion-Trap Magnet Current 

(DC, approx. )#. . . . 
Field Strength of Adjustable 
Centering Magnet. . . 



Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 



410 max. volts 
180 max. volts 
180 max. volts 



300 



•33 to -77 
104 ±6% 

45 

90 

0to8 



16000 vol ts 

300 volts 

-33 to -77 volts 

110 ± 6% ma 

50 gausses 

- ma 

to 8 gausses 

1.5 max. megohms 



Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than lttOOO volts. 

' For specimen focusing coil similar to JETEC Focusing Coil No. 109 
positioned with air gap toward kinescope screen and center line of 
air gap 3 inches from Reference Line (see Outline Drawing). The 
indicated current is for condition with combined grid-No. l bias volt- 
age and video-signal voltage adjusted to produce a highlight bright- 
ness of 30 foot-lamberts on a 18-3/8" x 13-15/16" picture area sharply 
focused at center of screen. 

For specimen ion-trap magnet similar to JETEC Ion-Trap Magnet No. ill 
located In optimum position and rotated to give maximum brightness. 
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OPERATING NOTES 

X-Ray tfarning. When operated at ultor voltages up to 16 
kilovolts, the 2 1 AP4 does not produce any harmful x-ray 
radiation. However, because the rat ing of the tube permits 
operation at voltages as high as 19.8 kilovolts (absolute 
value), shielding of the 2IAP4 for x-ray radiation may be 
needed to protect against possible injury from prolonged 
exposure at close range whenever the operating conditions 
involve voltages in excess of 16 kilovolts. 
Direction of the field of the ion-trap magnet should be 
such that the north pole is adjacent to vacant pin position 
No. 8 and the south pole to pin No. 2. 
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SCREEN WIDTH 16 3 / 8 " 
MINI. VALUE 18 Jfe" 

19 23 / 3 2 ±'V 



GRID N«3 

COLLECTOR 

LIP-TERMINAL 



13!^ 



V*fe 




EXTERNAL 

INSULATING^ 

COATING 



19 'V 



7 * 



SMALL- SHELL DUODECAL 

5-PIN BASE (NOTE 28.4) 

JETEC N8B5-57 
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22 5 /, 6 MAX.- 



-»3V*V 



— 7^;±v-* 
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MOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) ANDWITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC» 
OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 2: SOCKET FOR TH IS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 
HAVING A DIAMETER OF 3-1/4". 

MOTE 3: METAL SHELL AND GLASS FACE OPERATE AT H IGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 
VOLTAGE. 

MOTE 4: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE HORIZONTAL AXIS OF THE 
GLASS FACE BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 10°. 

MOTE 6: SUPPORT TUBE IN LIP REGION ONLY AT CORNERS WITHIN 
THIS SPACE. 

MOTE 6: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE 
MUST BE WITHIN THIS SPACE. 
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£^ = 6.3 VOLTS 
i ULTOR (GRID-N«3 AND COLLECTOR) 
VOLTS = 16000 

:grid-n*4 volts adjusted to give: 
focus at average 
raster brightness 

grid n«l biased to cutoff of un- 
deflected focused /y spot 

RASTER SIZE = 18 ^x l3 ,5 / )6 " 
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VIDEO SIGNAL VOLTS FROM CUTOFF 



MAY II, 1951 



TUBE DEPARTMENT 

IA0IO COtTOtATION OF' AMERICA. HARRISON. NCW JHSCY 



92CM-7652 



2IATP4. 
KINESCOPE 




RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 



The 21ATP4 is the same as the 21ALP4-A except for the following 
items: 

Direct Interel ectrode Capacitances: 

External conductive coating to ultor . . I 1500 max - ^ f 

11200 min. MM f 
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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 



DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes .... 6 mi^ 
Cathode to all other electrodes 5 /^xf 

External conductive coating to ultor* . . j 1500 max - ^ f 

11200 mm. /^f 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 71% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 72° 

Horizontal 67° 

Vertical 53° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 23-1/32" ± 3/8" 

Greatest width 20-1/4" ± 1/8" 

Greatest height 16-3/8" ± 1/8" 

Diagonal 21-3/8" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width 19-1/8" 

Greatest height 15" 

Diagonal 20-1/4" 

Projected area 255 sq. in. 

Weight (Approx.) 24 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. J 1-21) 

ulb J171 (72°) 

Base Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

Basing Designation for BOTTOM VIEW 12L 

Pin 1 - Heater ^ Cap - Ultor 

Pin 2 -Grid No.l XT^\ (Grid No. 3, 

Pin 6 - Grid No. 4 /7/:rrT\ Grid No. 5, 

Pin 10 - Grid No. 2 Ur ::==^L Collector) 

Pin 11 - Cathode c *\fW-C/® C " External 

Pin 12 - Heater (tsO<?© Conductive 

0"(|2) Coating 



See next page. 
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GRID-DRIVE* SERVICE 






Unless otherwise specified, voltage values are Posi 


tive 


with respect to cathode 






Maximum Ratings, Design-Center Values: 






ULTOR* VOLTAGE 


18000 max. 


volts 


GRItVNo.4 VOLTAGE: 


Positive value 


1000 max. 
500 max. 


volts 
volts 


Negative value* 


GRID-No.2 VOLTAGE 


500 max. 


volts 


GRID-No.l VOLTAGE: 


Negative bias value 


125 max. 
max. 
2 max. 


volts 
volts 
volts 


Positive bias value 


Positive peak value 


PEAK HEATER-CATHODE VOLTAGE: 






Heater negative with respect to cathode: 






During equipment warm-up period 






not exceeding 15 seconds. . . 


410 max. 


volts 


After equipment warm-up period .... 


180 max. 


volts 


Heater positive with respect to cathode. 


180 max. 


volts 


Equipment Design Ranges: 






With any ultor voltage (E C gk) between 14000I 
and grid-No.2 voltage (t C2 k) between 200 


and 18000 


volts 


and 500 vo 


Its 


Grid-No. 4 Voltage for 






Focus with Ul tor 






Current of 100 jxamp .... -0.4% to +2.2? 


of E c5k 


volts 


Grid-No. 1 Voltage for 




Visual Extinction of 






Focused Raster -9.3% to -24% 


of E c 2 k 


volts 


Grid-No. 1 Video Drive from 




Raster Cutoff (Black Level): 






White-level value 






(Peak positive) 9.3% to 24% 


of E c2 k 


vol ts 


Grid-No. 4 Current -25 to +25 


/lamp 


Grid-No. 2 Current -15 to +15 


/zamp 


Ion-Trap Magnet Current /Ecik" 

(Avera9e) * Vieooo* 






30 


ma 


Minimum Field Strength of ic , 
PM Ion-Trap Magnet§ .... -\/— 2- x 

V 16000 






33 


gausses 


Field Strength of Adjustable 






Centering Magnet 0to8 




gausses 


A Grid drive is the operating condition in which the 
the grid-No. 1 potential with respect to cathode. 


video signal varies 






*. .»**»§: See next page. 
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Z* 

<* 



-65 to +350 -75 to +400 volts 



Examples of Use of Design Ranges: 

With ultor voltage of 16000 18000 volts 

and grid-No. 2 voltage of 300 400 volts 

Grid-No. 4 Voltage for 

Focus with Ul tor 

Current of 100 /xamp . . 
Grid-No. 1 Voltage for 

Visual Extinction of 

Focused Raster -28 to -72 -37 to -96 volts 

Grid-No. 1 Video Drive 

from Raster Cutoff 

(Black Level): 

White-level value 

(Peak positive) 28 to 72 37 to 96 volts 

Minimum Field Strength of 

PM Ion-Trap Magnet. ... 33 35 gausses 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No. 1 

Maximum Ratings, Design-Center Values: 

ULTOR^-TO-GRItVNo.l VOLTAGE 18000 max. volts 

GRID-No.4-TO-GR|[VNo.l VOLTAGE: 

Positive value 1000 max. volts 

Negative value* 500 max. volts 

GR|[VNo.2-T0-GRID-No.l VOLTAGE 625 max. volts 

GRICMIo.2-T0-CATH0DE VOLTAGE 500 max. volts 

CATH0DE-TO-GR I CMto. 1 VOLTAGE : 

Positive bias value 125 max. volts 

Negative bias value max. volts 

Negative peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative wi th respect to cathode: 
'During equipment warm-up period 

not exceeding 15 seconds . . . 410 max. volts 

After equipment warm-up period. . . . 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

* The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the 21AVPU, the ultor function is performed by 
grid No. 5. Since grid No. 5, grid No. 3, and col 1 ector are connected to- 
gether within the 21AVP4, they are collectively referred to simply as 
"ultor" for convenience in presenting data and curves. 

* This value has been specified to take care of the condition where an ac 
voltage is provided for dynamic focusing. 

" Cathode drive i s the ope rat i ng condi t ion i n which the v i deo signal vari es 
the cathode potent i al wi th respect to grid No. 1 andtheother electrodes. 



*.**.*: 



': See next page. 
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Equipment Design Ranges: 

Vith any ultor-to-grid-No. 1 voltage (Ecgg t ) between 

14000% and 18000 volts 
and grid-No. 2-to-grid-No. 1 voltage (E C2 g 1 ) between 



220 and 620 volts 



0% to 2.6% of E 



8.5% to 19.4% of 




to 8 



Grid-No.4-to-Grid-No.l Voltage 

for Focus with Ultor 

Current of 100 /zamp .... 
Cathode-to-Grid-No.l Voltage 

for Visual Extinction 

of Focused Raster 8.5% to 19.4% of E, 

Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 

(Black Level): 

White-level value 

(Peak negative) 

Grid-No. 4 Current 

Grid-No. 2 Current 

Ion-Trap Magnet Current 
(Average) * 

Minimum Field Strength of 
PM Ion-Trap Magnet§ .... 

Field Strength of Adjustable 
Centering Magnet 

Examples of Use of Design Ranges: 

Vith ultor-to-grid-No. 1 

voltage of 
and grid-No. 2-to-grid-No. 1 

voltage of 

Grid-No. 4-to Grid-No. 1 Voltage 

for Focus with Ultor 

Current of 100 /xamp . . . . 
Cathode-to-Grid-No.l Voltage 

for Visual Extinction 

of Focused Raster 

Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 
(Black Level): 

White-level value 

(Peak negative) 
Minimum Field Strength of 

PM Ion-Trap Magnet 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. . . 



c 59l 



c 29l 



16000 
300 



18000 



volts 



volts 



volts 
£iamp 
/xamp 



gausses 



gausses 



volts 
volts 



to 415 to 470 volts 



25 to 58 34 to 78 volts 



25 to 58 
33 . 



34 to 78 volts 
35 gausses 

1.5 max. megohms 



8: See next page. 
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* B 



ance and definition decrease with decreasing ultor voltage or 
1 tor-to-grid-No. l voltage, in general, the ultor voltage or ultor-to- 
grid-No.l voltage should not be less than luOOO volts. 

For JETEC Ion-Trap Magnet no. 117, or equivalent, located with tne 
trailing edge of the pole pieces located over the gap Between grid 
No. 1 and grid No. 2 and rotated to give maximum brightness. 
For specimen PM ion-trap magnet, such as Heppner Model No. EU37, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness. 



For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 



at front of this Section 
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ULTOR 

RECESSED SMALL 

CAVITY CAP 

JETEC NfiJI-21 

(NOTE 1) 



REFERENCE LINE 



SMALL -SHELL DUODECAL 

6-PIN BASE (NOTE 3) 

JETEC N« B6-63 
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l6 3/ e 



23'/ 3 2 * 3 / 8 " 



-IS'^32" ± 3 / (6 " 



-7'/ 2 "± 3 /, 6 " — 




REFERENCE 

!fi"R / — ; UNE x 

8 R ' / (NOTE 2) 



3> 



—| 7S/ 3 2±l/ 4 " 
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T~h 



MOLD-MATCH LINE 




SPLICE LINE 



MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 



MOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI- 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No. 6. 
MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE J ETEC No. I 10 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC« 
OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 

MOTE •*: THE DRAWING SHOWS THE Ml N I MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE CON- 
TACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EX- 
TERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 

MOTE 6: BULGE AT SPLICE-LINE SEAL MAY I NCREASE THE INDICATED 
MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT BY 
NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, THE 
BULGE W I LL NOT PROTRUDE MORE THAN 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE. 
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AVERAGE DRIVE CHARACTERISTICS 




CATHODE -DRIVE SERVICE GRID-DRIVE SERVICE 
Ef = 6.3 VOLTS E-F = 6.3 VOLTS 
ULTOR-TO - GRID - N» 1 VOLTS = 16000 ULTO R VOLTS = 16000 
CATHODE BIASED POSITIVE WITH GRIDN*I BIASED NEGATIVE WITH 
RESPECT TO GRID N*l TO GIVE RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF FOCUSED RASTER CUTOFF 
RASTER FOCUSED RASTER FOCUSED 

AT AVERAGE BRIGHTNESS AT AVERAGE BRIGHTNESS 

RASTER SIZE = 18 "x 13 '/fc" RASTER SIZE = I8"x l3'/ 2 " 






CATHODE DRIVE 
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AVERAGE DRIVE CHARACTERISTICS 


■ i i i i i i i i i i t i i i t i r n i t i i i i i i i i i i i i i i i i i i i i i i i i i i 
I CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 
-E^ = 6.3 VOLTS --Ef = 6.3 VOLTS 

:ULTOR-TO-GRID-N*| VOLTS= IIULTOR VOLTS = I4000 TO 18000 ~- 
14000 TO 18000 - GRID N* 1 BIASED NEGATIVE WITH - 
I CATHODE BIASED POSITIVE WITH II RESPECT TO CATHODE TO GIVE I 
- RESPECT TO GRID N*l TO GIVE -- FOCUSED RASTER CUTOFF 
I FOCUSED RASTER CUTOFF I 
i i i i i i i i i i i i i i i i i i 
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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 


ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 




The 
for 


21AVP4-A/21AUP4-A is the same as 
the fol lowing item: 


the 21AVP4I21AUP4 except 


Phosphor (For Curves, see front of this Sect 


on) . . P4— Sulfide Type 
Al umi nized 




CURVES 








for Type 2IAVP4-A/2IAUP4-A are the same as those 
shown for Type 2IALP4-A 
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RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct I nterel ectrode Capacitances: 

Grid No.l to all other electrodes .... 6 mi^ 
Cathode to all other electrodes 5 wif 

External conductive coating to ultor* . . / 15 00 max. ^/f 

11200 min. ^f 

Faceplate, Spherical Filterglass 

Light transmission (Approx.j 71% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Al umini zed 

Fluorescence. White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.j: 

Diagonal 72° 

Horizontal 670 

Vertical 530 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 23-1/32" ± 3/8" 

Greatest width 20-1/4" ± 1/8" 

Greatest height I6-3/8" ± 1/8" 

Diagonal 21-3/8" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width 19-1/8" 

Greatest height 15" 

Diagonal 20-1/4" 

Projected area 255 sq. in. 

Weight (Approx.j 24 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. J 1-21 j 

Bulb J171 (72°j 

Base Small -Shell Duodecal 5-Pin (JETEC No.B5-57j 

Basing Designation for BOTTOM VIEW 12N 

Pin 1 - Heater <v/^ — \ Cap - 111 tor 

Pin 2 - Grid No.l 7*1.-. jt\ (Grid No. 3, 

Pin 10 - Grid No. 2 ( "I^U Collector) 

Pin 11 - Cathode W 7v\7^ C - External 

Pin 12 - Heater SK>£ M i<?® Conductive 

0"© Coating 

1 The "ultor" in a cathode-ray tuDe is the electrode to which is applied 
the h ighest dc vol tage for accelerating the electrons in the Deam prior 
to its deflection. in the 21AWPU, the ultor function is performed Dy 

?rid No. 3. Since grid No. 3 and col 1 ector are connected together within 
he 21AWP4, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves. 



NOV. 1, 1955 tube DIVISION TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA "*»tl$ON, NEW JERSEV 




2IAWP4 
KINESCOPE 



GRID-DRIVE* SERVICE 

Unless otherwise specified, voltage values are Positive 



with respect to cathode 
Maximum Ratings, Design-Center Values: 
ULTOR VOLTAGE 18000 max. 



volts 
volts 

volts 
volts 
volts 



GR ID-No. 2 VOLTAGE 500 max. 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. 

Positive bias value max. 

Positive peak value 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. . . 410 max. 

After equipment warm-up period .... 180 max. 

Heater positive with respect to cathode. 180 max. 

Equipment Design Ranges: 

With any ultor voltage (Ec^k) between 14000* and 18000 volts 
and grid-Ho.2 voltage (E C2 k) between 200 and 500 volts 

Grid-No. 1 Voltage for 
Visual Extinction of 

Focused Raster 

Grid-No. 1 Video Drive 
from Raster Cutoff 

(Black Level ) : 
White-level value 

(Peak positive) 9.3% to 24% of E C2 k volts 
Grid-No. 2 Current _ -15 to +15 ^amp 



to -24% of E ( 



■02 k 



volts 
volts 
volts 



volts 



Focusing-Coil Current (DC) . 

Ion-Trap Magnet Current 
(Average)** 



Minimum Field Strength of 
PM Ion-Trap Magnet§. . . . 

Field Strength of Adjustable 
Centering Magnet 

Examples of Use of Design Ranges 

With ultor voltage of 
and grid-No. 2 voltage of 
Grid-No. 1 Voltage for 
Visual Extinction of 
Focused Raster 




gausses 



gausses 



volts 
volts 



vol ts 



Grid drive is the operating condition in which the 
the grid-No. 1 potential with respect to cathode. 



See next page. 



28 to -72 -37 to -96 

deo signal varies 
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Grid-No. 1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Focusing-Coil Current (DC). . 
Minimum Field Strength of 
PM Ion-Trap Magnet 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 



28 to 72 
108 ± 20% 

33 



37 to 96 
115 ± 20% 

35 



volts 



gausses 



1.5 max. megohms 



CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to grid Mo. i 
Maximum Ratings, Design-Center Values: 

ULT0R-T0-GR I D-No.l VOLTAGE 18000 max. volts 

GRID-No.2-T0-GRID-No.l VOLTAGE 625 max. volts 

GRID-No.2-T0-CATH0DE VOLTAGE 500 max. volts 

CATHODE-TO-GRID-No.l VOLTAGE: 

Positive bias value 125 max. volts 

Negative bias value . „ max. volts 

Negative peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period 180 max. volts 

Heater positive with respect to cathode . 180 max. volts 

Equipment Design Ranges: 

With any ultor-to-grid-No. 1 voltage (Ecqgi^ between 

14000* &nd 18000 volts 
and grid-No. 2-to-grxd-Ho. 1 voltage (Ec 2 g 2 ) between 

220 and 620 volts 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 

of Focused Raster 8.5% to 19.4% of E C9gi volts 

Cathode-to-Grid-No.l Video ^ 1 

Drive from Raster Cutoff 

(Black Level ): 
White-level value 

(Peak negative) 8.5% to 19.4% of Ec 2 gi volts 

Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes. 

Brilliance and definition decrease with decreasing ultor voltage or 
ul tor-to-grid-No. 1 voltage. Ingeneral, theultor voltage or the ultor- 
to-grid-No. 1 voltage should not be less than 14000 volts. 



°,**,§: See next page. 
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Grid-No. 2 Current 

Focus ing-Coil Current 

Ion-Trap Magnet Current 
(Average) * 



Minimum Field Strength of 
PM Ion-Trap Magnet§ . . . 

Field Strength of Adjustable 
Centering Magnet , 




gausses 



Examples of Use of Design Ranges: 

With ultor-to-grid-No. 1 

voltage of 
and grid-No. 2-to-grid-No. 1 

voltage of 
Cathode-to-Grid-No.l Voltage 
for Visual Extinction 

of Focused Raster 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

( Bl ack Level ) : 
White-level value 

(Peak negative) 
Focus ing-Coil Current (DC). . . . 
Minimum Field Strength of 

PM Ion-Trap Magnet 



16000 18000 volts 

300 400 volts 

25 to 58 34 to 78 volts 



25 to 58 34 to 78 volts 
108 ± 20? 115 ± 20% ma 



33 



35 



gausses 



Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 



.... 1.5 max. megohms 

For specimen focusing coil simi 1 ar to JETEC Focusing Coil No. 109 posi- 
tioned with air gap toward kinescope screen and center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No. 1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-1 amberts measured on an In- 
dian Head Test Pattern set for a 19-1/8' x 15' picture size. 
1 For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No. 1 
and grid No. 2 and rotated to give maximum brightness. 
For specimen pm ion-trap magnet, such as Heppner Model HO.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range 
for the strength of the PM ion-trap magnet should be added to the mini- 
mum value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without. loss of highlight brightness. 



For X-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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DIMENSIONAL OUTLINE 
for Type 2IAWP4 is the same as that shown for Type 
2IAVP4/2IAUP4, except that the 2IAWP4 has a Small- 
Shell Duodecal 5-Pin Base 



CURVES 

for Type 2IAWP4 are the same as those shown for 

Type 21ALPY-A 
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COLOR KINESCOPE 

THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 




DATA 
General: 

Electron Guns, Three with Axes Tilted 

Toward Tube Axis Blue, Green, Red 

Heater, for Uni potential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage 6.3 ac or dc volts 

Current 1.8 amp 

Direct I nterelect rode Capacitances (Approx.): 
Grid No.l of any gun to all other 
electrodes except the No. 1 grids 

of the other two guns 7 fj./j.f 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 

other electrodes 16 /x/if 

Grid No. 3 (Of each gun tied within 
tube to No. 3 grids of other two 

guns) to all other electrodes 9 ^ 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 77% 

Screen, on Inner Surface of Faceplate: 

Type Metal-Backed, Tricolor, Phosphor-Dot 

Phosphor (Three separate phosphors, collectively). . . . P22 
Fluorescence and phosphorescence of 

separate phosphors, respectively. . . Blue, Green, Red 

Persistence of group phosphorescence Medium 

Dot arrangement Triangular group consisting of 

bl ue dot, green dot, and red dot 
Spacing between centers of adjacent dot trios (Approx. ) 0.029" 
Size (Minimum) : 

Greatest width 19-1/16" 

Height 15-1/4" 

Projected area 255 sq. in. 

Focusing Method Electrostatic 

Convergence Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Horizontal 70° 

Vertical 55° 

Tube Dimensions: 

Maximum overall length 25-5/16" 

Diameter: 

At lip 20-9/16" ± 1/8" 

At flange 21-1/4" max. 

Weight (Approx.) 28 1 bs 

Mounting Position Any 

Ultor* Terminal Metal-Shell Lip 

Base . . . .Small-Shell Neodiheptal 12-Pin (JETEC No. B12-13D 

: See next page. 
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Socket 


. .Alden Nos.214NMINSC (Radial leads). 




214NMINC (Axial leads), or equivalent 


Basing Designation for 


30TT0M VIEW ... . 




. 14W 


Pin 1- Heater 


Pin 


9-Grids No 


• 3 


Pin 2-Grid No.l 


Pin 


11-Grid No. 


2 


of Red Gun 




of Blue 


Gun 


Pin 3-Grid No. 2 


$jh\® Pin 


12 -Grid No. 


1 


of Red Gun 




of Blue 


Gun 


Pin 4 -Cathode 


^S====^\ Pin 


13 -Cathode 




of Red Gun 


®kNp::r:::.::rrT® 


of Blue 


Gun 


Pin 5 -Cathode 


Jee^CTT)® Pin 


14 -Heater 




of Green Gun 


(^fHUii METAL-SHELL LIP: 




Pin 6-Grid No.l 


q)" 5^) 


Ultor 




of Green Gun 




(Grid No. 4, 


Pin 7-Grid No. 2 




Grid No. 


5, 


of Green Gun 




Collector) 


Maximum Ratings, Design 


-Center Values'. 






ULT0R*-T0-CATH0DE (Of each gun) VOLTAGE. . 


25000 max. 


volts 


ULTOR CURRENT, (Averaae 


, each gun) .... 


500* max. 


/xamp 


GR ID-No. 3-T0-CATH0DE (Of each gun) VOLTAGE 


6000 max. 


volts 


GRID-No.2-T0-CATH0DE VOLTAGE (Each aim). . 


800 max. 


volts 


GRID-No.l-TO-CATHODE VOLTAGE (Each gun): 






Neoative bias value. 




400 max. 
max. 
2 max. 


volts 
volts 
volts 


Positive bias value. 




Positive peak val ue. 




PEAK HEATER-CATHODE VOLTAGE (Each gun): 






Heater negative with 


respect to cathode: 






During equipment warm-up period 






not exceeding 15 


seconds 


410 max. 


volts 


After equipment warm-up period . . . . 


180 max. 


volts 


Heater positive with 


respect to cathode. 


180 max. 


volts 


Equipment Design Ranges 








For ultor voltage (E C4 k each Sun) of 


25000 volts 




Grid-No. 3 (Focusing 








elect rode) -to-Cathode 








(Of each gun) Voltage 


. 15.2% to 21.2% of E c „k k 

L 4^parh nun 


volts 


Grid-No. 2-to-Cathode 








Voltage (Each gun) 








when ci rcui t design 








ut i 1 izes grid-No. 1- 








to-cathode voltage 








(E cl k) at fixed*' 








value for raster 








cutoff 


See 


Cutoff Design 


Chart 


* A value of average ultor 


current per gun higher 


than 500 microamperes 


will increase picture brig 


htness but may impair 


resol ut ion and 


shorten 


cathode 1 ife. 








*: See next page. 
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Grid-No. 1-to-Cathode Volt- 
age (Each gun) for Visual 
Extinction of Focused 
Raster when circuit de- 
sign utilizes grid-No. 2- 
to-cathode voltage 

(E C 2k) at fixed value See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 

in Any Tube ± 21% of average of highest 

and lowest cutoff values 
Grid-No. 3 Current for ultor 

current of 800 /xamp -45 to +75 M am P 

Grid-No. 2 Current (Each gun) ... -5 to +5 /^amp 

Percentage of Total Ultor Current 
Suppl ied by Each Gun: 

To produce 1 1 1 uminant-C White 
(I.C.I. Coordinates 
x = 0.310, y = 0.316): 

Red gun 47 to 67 per cent 

Blue gun 11 to 24 per cent 

Green gun 20 to 33 oer cent 

To produce White of 8500°K + 
27M.P.C.D. (I.C.I. Coordin- 
ates x = 0.287, y = 0.316): 

Red gun 42 to 60 per cent 

Blue gun 12 to 27 per cent 

Green gun 23 to 38 per cent 

Maximum Raster Shift in Any 

Direction from Screen Center . . 1 inch 

Maximum Compensation to be Pro- 
vided by the Fol lowing Components: 

Purifying coil or magnet .... Raster sh i ft of 1" i n any di- 
rection from screen center 

Converging component (Each gun): 
For static convergence- 
After adjustment has been 
made for optimum color 
purity and dynamic 
convergence Shift of spot by ± 5/8" 

The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the 21AXP22, the ultor function is performed by 
grid No. 4. Since grid No. 4, grid No. 5, and collector are connected to- 
gether within the 21AXP22, they are collectively referred to simply as 
■ultor" for convenience in presenting data and curves. 

Centering of the raster on the screen is accomplished by passing direct 
current of the required value through each pair of deflect i ng _coi Is to 
compensate for raster shift resulting from adjustments for optimum con- 
vergence and color purity. 
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For dynamic convergencet — 
Effected by mmf of approxi- 
mately parabolic waveshape 
synchronized with scanning 

Horizontal: 

Red spot and green spot Shift of 1/4" 

Blue spot Shift of 1/2" 

Vertical: 

Red spot and green spot Shift of 3/8" 

Blue spot Shift of 1/8" 

Blue-positioning magnet (Blue gun): 
After adjustment has been 
made for color purity 

and dynamic convergence Shift of blue 

spot by ± 1/2" 

Examples of Use of Design Ranges: 

For ultor voltage of 25000 volts 

Grid-No. 3 (Focusing electrode)- 
to-Cathode (Of each gun) 
Voltage 3800 to 5300 volts 

Grid-No. 2-to-Cathode Voltage 
(Each gun) when circuit design 
utilizes grid-No. 1-to-cathode 
voltaae of -70 volts for 
raster cutoff 130 to 370 volts 

Grid-No. 1-to-Cathode Voltage 

(Each gun) for Visual Extinction 

of Focused Raster when circuit 

desian utilizes grid-No. 2-to- 

cathode voltage of 200 volts. ... -45 to -100 volts 

Limiting Circuit Values: 

High-Voltage Circuits: 

In order to minimize the possibility of damage to the tube 
caused byamomentary internal arc, it is recommended that the 
ultor power supply and the grid-No. 3 power supply be of the 
limited-energy type with inherent regulation to limit the 
continuous short-circuit current to 50 mi I I i amperes . In 
addition, to prevent cathode damage with resultant decrease 
in tube life, the effective resistance between the ultor 
power supply output capacitor and the ultor, and the effective 
resistance between grid-No. 3 power supply output capacitor 
and the grid-No. 3 electrode should not be less than 50000 
ohms. These resistances should be capable of withstanding 
the maximum instantaneous currents and voltages in their 



Indicated values apply when RCA test yoke is used with the 21AXP22. 
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espective circuits. It is to be noted that the effectiveness 
of the resistance between the ultor power supply output 
capacitor and the ultor may be impaired if capacitance in ex- 
cess of 750 /x/xf is introduced between the kinescope and ground 
by the mounting arrangement of the kinescope. 
In equipment utilizing a well-regulated ultor power supply, 
the grid-No. j-c ircuit resistance should be limited to 7.5 
megohms . 

Low-Voltage Circuits: 

Grid-No. I-C i rcu it Resistance (Each gun). . 1.5 max. megohms 

When the cathode of each gun is not connected directly to its 
associated heater, the g r i d-No.2-to-heater circuit, the grid- 
No. l-to-heater circuit, and the cathode-to-heater circuit, 
should each have an impedance such that their respective 
power sources in combination will not supply an instantaneous 
or continuous short-circuit current of more than 300 mi I I i- 
amperes total. Such current limitation will prevent heater 
burnout in case of a momentary internal arc within the tube 

When the cathode is connected directly to the heater, the 
g rid-No .2-to-heater circuit, and the g r i d-No . I -t o-heate r 
circuit should have an impedance such that their respective 
power sources in combination will not supply an instantaneous 
or continuous short-circuit current of more than 300 mi I I i- 
amperes total. Such current limitation will prevent heater 
burnout in case of a momentary internal arc within the tube. 

X-RAY WARNING 

X-ray radiation is produced by the 2IAXP22 when it is 
operated at its normal ultor voltage. The radiation is 
through the faceplate, and is sufficient to require the 
adoption of safety measures in TV receivers. Shielding 
such as that provided by a 1/4-inch thickness of safety 
glass (lime) in front of the faceplate, should prove 
adequate to provide protection against personal injury 
from prolonged exposure at close range when the tube is 
operated at its maximum ultor voltage rating. 

When this tube is being serviced outside of theTV receiver 
cabinet, it should never be operated without providing 
adequate X-ray shielding in front of faceplate. Because 
the ultor voltage may rise above its maximum rated value 
for short periods during adjustment with increase in the 
amount of X-ray radiation, provision should be made for 
placing a 3/8-inch thickness of safety glass in front of 
the faceplate to avoid the hazard of X-ray radiation. 
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L '"<32* *a 



BLUE -POSITIONING . " 

POLE PIECES *% 

,SMALL- SHELL NEODIHEPTAL I 
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HORIZONTAL 
<t OF SCREEN ^ 



GREEN GUN^ 




PLANE THROUGH 
£ OF PIN N«2 
ANO TUBE AXIS 



BASE 
BOTTOM VIEW 



^ 8 "min. 

CONTACT 



| ~*1^6f ~ /AREA 




'"32 * %2~ 

DETAIL OF LIP 



It 



V A " MAX. 



3X^ 



-*] 5 / 8 "max. K- 




EXTERNAL VIEW AT A-A' 

DETAIL OF FLANGE BOSSES 



92CL-8399R3 
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NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE A 
CYLINDRICAL GAUGE 2.465" ± O.OOI" I.D. CONCENTRIC WITH 
NECK AXIS, WILL REST ON ENVELOPE FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT- 
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 
HAVING A DIAMETER OF 3". 

NOTE 3: metal shell and glass face operate at high volt- 
age. ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE 
MUST BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED 
ULTOR VOLTAGE. 
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10000- 



E-f = 6.3 VOLTS 

ULTOR-TO-CATHODE (OF EACH GUN) VOLTS = 25000 

GRID-Ng2-TO-CATHODE (OF EACH GUN) VOLTS^Ec^K" 




z 3 4 5 • e ioo 200 

VIDEO SIGNAL VOLTS FROM ULTOR-CURRENT CUTOFF PER GUN 
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TYPICAL LIGHT-OUTPUT CHARACTERISTIC 



E.p= 6.3 VOLTS 

ULTOR -TO -CATHODE (OF EACH GUN) VOLTS = 25000 

GRID-N23-T0-CATH0DE (OF EACH GUN) VOLTS =ADJUSTED FOR 

FOCUS 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR 
CURRENT TO PRODUCE ILLUMINANT-C WHITE LIGHT OUTPUT 
PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH 
GUN TO PRODUCE ILLUMINANT-C WHITE: 
RED GUN: 57°7o 
BLUE GUN: 17 °7o 
GREEN GUN: 26«7o 
RASTER SIZE = 19 '/, 6 " x 14 V z " 




600 800 1000 

ULTOR MICROAMPERES 
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2ICXP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
LOW GR ID-No. 2 VOLTAGE CATHODE-DRIVE TYPE 

With heater having controlled warm-up time 



DATA 

General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10$ amp 

Warm-up time (Average) . 11 sec 

For definition of heater uarm-up time and method of determining 
it, see sheet HEATER MARK-UP TIME MEASUREMENT at front of 
Receiving Tube Section. 
Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 6 ^f 

Cathode to all other electrodes 5 ^/if 

External conductive coating to ultor . . . .{2500 max. /^f 
y [2000 mm. ^f 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 74% 

Phosphor (For Curves, see front of this Section) . P4 — Sulfide Type 

Al umi n ized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 90° 

Horizontal 85° 

Vertical 68° 

Electron Gun Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length 18" ± 3/8" 

Greatest width 20-1/4" ± 1/8" 

Greatest height 16-3/8" ± 1/8" 

Diagonal 21-3/8" ± 1/8" 

Nreck length 5-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface). . 33" 
Screen Dimensions (Minimum): 

Greatest width 19-1/16" 

Greatest height 15-1/16" 

Diagonal 20-1/4" 

Projected area 262 sq. in. 

Weight (Approx.) 24 1 bs 

Operating Position Any 

Cap Recessed Small Cavity (JEDEC No.Jl-21) 

"ulb J171D2/E1 

Base Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.B6-63), or 

Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, N.O.B6-203) 



4-59 ELECTRON TUBE D|V|S , ON TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




2ICXP4 
PICTURE TUBE 



Basing Designation for BOTTOM VIEW 12L 




Pin 1-Heater 

Pin 2-Grid No.l 

Pin 6-Grid No. 4 

Pin 10-Grid No. 2 

Pin 11 -Cathode 

Pin 12- Heater 



CATHODE -DRIVE" SERV 

Unless otherwise specified, voltage 
with respect to grid 
Maximum Ratings, Design-Center Values: 
ULTOR-TO-GRID-No.l VOLTAGE 

GRID-No.4-T0-GRID-No.l VOLTAGE: 

Positive value 

Negative value 

GRID-No.2-T0-GRID-No.l VOLTAGE .... 
CATHODE-T0-GR|[>-No.l VOLTAGE: 

Positive-peak value 

Positive-bias value 

Negative-bias value 

Negative-peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 
to cathode: 
During equipment warm-up period 

not exceeding 15 seconds .... 
After equipment warm-up period . . 
Heater positive with respect 

to cathode 



Cap- Ultor 

(Grid No. 3, 
Grid No. 5, 
Col lector) 
C- External 
Conduct ive 
Coating 



ICE 



talues are post 
fo.i 


tive 


(20000 


max. 


vol ts 


\12000 # 


min. 


volts 


1000 


max. 


volts 


500 


max. 


vol ts 


64 


max. 


volts 


200 


max. 


vol ts 


140 


max. 


vol ts 





max. 


volts 


2 


max. 


volts 



410 max. 
180 max. 



180 max. 



volts 
volts 

volts 



Equipment Design Ranges: 

Vith any ultor-to-grxd-No . 1 voltage (E cs g,) between 
12000 and 20000 volts and grid-No . 2-to-grid-No . 1 
voltage (E C2 gj) between 40 and 64 volts 
Grid-No. 4-to-Gr id-No. 1 

Voltage for focus§ to 350 volts 

Cathode-to-Grid-No.l Voltage 
(Ekgj_) for visual extinction 

of focused raster* See Raster-Cutoff-Range Chart 

Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff (Black Level): 
White-level value 

(Peak negative) Same value as determined for 

E kgi except video drive is 
* * negative voltage 

. ,«», : See next page. 
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Grid-No. 4 Current 

Grid-No. 2 Current 

Field Strength of Adjust- 
able Centering Magnet* 

Examples of Use of Design Ranges: 

Vith ultor-to-gr id- 
No. 1 voltage of 

and grid-No. 2-to-grid- 
No. l voltage of 

Grid-No. 4-to-Grid-No.l Voltage 

for focus 

Pathode-to-Grid-No.l Voltage 

for visual extinction 

of focused raster 

Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff (Black Level ) 

White-level value 



Maximum Circuit Values: 

Srid-No.l-Ci rcuit Resistance 



to 8 gausses 

18000 volts 

50 volts 

to 350 volts 

32 to 47 volts 

-32 to -47 volts 

1.5 max. megohms 



Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes. 

This value is a working design-center minimum. The equivalent abso- 
lute uininuu ul tor-to-gr id-Mo. 1 voltage is 11.000 volts, below which 
the serviceability of the 21CXP4 will be impaired. The equipment de- 
signer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
ultor-to-gr id-No. 1 voltage is never less than 11,000 volts. 

The gr id-No. 4-to-gr id-No. 1 voltage requi red for focus of any individual 
tube is independent of ultor current and will remain essentially con- 
stant for values of ul tor-to-gr id-No. 1 voltage or gr id-No. 2-to-gr id- 
No. 1 voltage within design ranges shown for these items. 

The cathode-to-gr id-No. 1 voltage (Ekgj) will increase by approximately 
2 per cent for every 1000-volt increase in ul tor-to-gr id-No. 1 voltage 
and will decrease by approximately 2 per cent for every 1000-volt de- 
crease in ultor-to-gr id-No. 1 voltage. 

Dista-nce from Reference Line for suitable PM centering magnet should 
not exceed 2-1/2'. Excluding extraneous fields, the center of the un- 
deflected focused spot will fall within a circle having a 3/8-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2-inch deflec- 
tion of the spot from the center of the tube face. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIOUS FOR CATHODE-RAY TUBES 

at front of this Section 
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PICTURE TUBE 








f ^ 




i 


30 2 ^2 R. 


33 ; ,r - 4" R r> 






it'/j'r _ 




II SCREEN 
II HEIGHT 



'^.6 



-SCREEN WIDTH 19'/,* MIN.- 



-20^"±^"- 



r-^' 



SMALL-SHELL 

DUODECAL 6-PIN BASE 

JEDEC GR0UP4, N*B6-63 

OR 

SHORT SMALL-SHELL 

DUODECAL 6-PIN BASE 

JEDEC GROUP 4, N*B6-203 

(NOTE 3) 




ULTOR 

RECESSED 

MALL 

ITY CAP 

DEC N&JI-2I 

(NOTE 1) 



REFERENCE 
LINE 



WW 
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% 



l2 ' / 2 / * V * 
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2ICXP4 
PICTURE TUBE 



SEE NOTE 6 

5° 12'-*- 



MOLD -MATCH LINE 




SPLICE LINE 



MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 



MOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI- 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-116 ( SHOWN AT FRONT OF TH I S 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC OF THE 
GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE- 
LY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN 
A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER 
OF 2-3/4". 

MOTE ■»: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THREE OF FOUR CONTACT AREAS OF THE EXTERNAL CONDUCTIVE 
COATING. IN ADDITION TO THE 2" x 2" MIN. CONTACT AREA 
SHOWN, A 6-1/2" x I" MIN. CONTACT AREA IS PROVIDED IN THE 
VICINITY OF THE SPLICE LINE ON EACH LONG SIDE OF THE BUL8 
AND ON AT LEAST ONE SHORT SIDE OF THE BULB AS SHOWN. THE 
ACTUAL AREA OF EXTERNAL CONDUCTIVE COATING WHICH CONNECTS 
ALL THE CONTACT AREAS WILL BE GREATER THAN THE CONTACT 
AREAS SO AS TO PROV I DE THE REQU I RED CAPACITANCE. EXTERNAL 
CONDUCTIVE COATING MUST BE GROUNDED. 



WIPE ONLY WITH SOFT DRY LINT- 



MOTE 5: TO CLEAN THIS AREA, 
LESS CLOTH. 

MOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN- 
DICATED MAXIMUM VALUE FOR ENVELOPE W I DTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
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CATHODE-DRIVE CHARACTERISTICS 











E.p=b.3 VOLTS 

ULT0R-T0-GRID-N2I VOLTS = I8000 
GRID-N22-T0-GRI0-N2I VOLTS = 50 
CATHODE BIASED POSITIVE WITH RE 
GRID N2I TO GIVE FOCUSED RASTEF 
RASTER FOCUSED AT AVERAGE BRIGH 
RASTER SIZE = l8"x 13-1/2" 










SPECT TO 


I CUTOFF. 
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2ICXP4 
CATHODE-DRIVE CHARACTERISTICS 



E.p=6.3 VOLTS 

ULTOR-TO-GRID-N2I VOLTS= 18000 
GRID-N22-T0-GRID-N&I VOLTS=50 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2| TO GIVE 
FOCUSED RASTER CUTOFF. 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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2I0AP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Intended for use in equipment having 
series heater-string arrangement 



DATA 
General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average). 11 sec 

For definition of heater warm-uP time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
Receiving Tube Section. 
Direct I nterelectrode Capacitances: 

Grid No.l to all other electrodes ... 6 yyf 

Cathode to all other electrodes .... 5 yixf 

External conductive coating to ultor. . . /2500 max. MM f 

\2000 min. ^f 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 74% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Al umi n i zed 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Fleet rostat ic 

Deflection Method Magnet 

Deflection Angles (Approx.): 

Diagonal. / 110° 

Horizontal 105° 

Vertical 87° 

Electron Gun Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length 14-11/16" ± 5/16" 

Greatest width 20-1/4" + 1/8" 

Greatest height 16-3/8" ± 1/8" 

Diagonal 21-3/8" ± 1/8" 

Neck length 5-7/16" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width 19-1/16" 

Greatest height 15-1/16" 

Diagonal 20-1/4" 

Projected area 262 sq. in. 

Weight (Approx.) 20 lbs 

Operating Position Any 

Cap . . '. Recessed Small Cavity (JEDEC No.Jl-21) 

"ulb J171G1/K1 



4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



W 2IDAP4 

PICTURE TUBE 



Base Small-Button E 


ghtar 


- 7-Pin, 


Arrangement 


2, (JETEC No.B7-183) 


Basing Designation for BOTTOM VIEW. . 






. . 8HR 


Pin 1- Heater G)n c 


Cap - Ultor 




Pin 2-Grid No.l /7\& 




Grid 


No. 3, 


Pin 3-Grid No. 2 Q/C^zzzy)& 




Grid 


No. 5, 


Pin 4 -Grid No. 4 [^zzlzS] 




Col lector) 


Pin 6-Grid No.l (lk '7^/& 


C - External 


Pin 7 -Cathode \CJ^K 




Conduct ive 


Pin 8- Heater ClPTj) 




Coat 


ng 


GRID-DRIYE A SERVICE 








Unless otherwise specified, voltage vo 


lues are 


Posi 


tive 


with respect to cathoa 


e 






Maximum and Minimum Ratings, Design-Center Values 






ULTOR VOLTAGE 


fl8000 
\12000* 


max. 
mi n. 


volts 
volts 




GRIO-No.4 (FOCUSING) VOLTAGE: 








Posit ive val ue 


1000 


max. 


volts 


Negative val ue 


500 


max. 


volts 


GRID-No.2 VOLTAGE 


500 


max. 


volts 


GRID-No.l VOLTAGE: 








Negative-peak value 


200 


max 


volts 


Negative-bias value 


140 


max. 


vol ts 


Positive-bias value 





max. 


vol ts 


Positive-peak value 


2 


max. 


volts 


PEAK HEATER-CATHODE VOLTAGE: 








Heater negative with respect to cathode 








During equipment warm-up period 








not exceeding 15 seconds 


410 


max. 


volts 


After equipment warm-up period. . . . 


180 


max. 


volts 


Heater positive with respect tocathode. 


180 


max. 


vol ts 


Equipment Design Ranges: 








With any ultor voltage (E Cs k) between 12000® and 


18000 


volts 


and grid-No. 2 voltage (E C2 k) between 


200 and 5 


00 vn 


Its 


Grid-No. 4 Voltage for focus*. . 


to 40C 




volts 


Grid-No. 1 Voltage (E c ,k) 








for v i sual ext i nc- 








tion of focused raster. . . . See Raster-Cutoff-Rang 


e Chart 


for Grid-Drive 


Service 


Grid No. 1 Video Drive 








From Raster Cutoff 








(Black Level): 








White-level value 








(Peak positive) Same val 


ue as determi 


ned for 


E c ( k except video dri 


ve is a 




posi 


t ive 


vol tage 


A * $ 
, ,«*: See next page. 
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2IEP4-A 
KINESCOPE 

RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
General: 

Heater, for Unpotential Cathode: 

Voltage 6.3 <ic or dc volts 

Current 0.6 ± 10% amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes .... 6 /jfif 

Cathode to all other electrodes 5 mif 

External conductive coating to ultor* . . i 750 max - ^ f 

1500 mm. wf 

Faceplate, Cyl indrical Filterglass 

Light transmission (Approx.) 11% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 23" ± 3/8" 

Greatest width 20-1/4" ± 1/8" 

Greatest height 15-9/16" ± 1/8" 

Diagonal 21-7/32" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width 19-1/8" 

Greatest height 13-7/8" 

Diagonal 20-1/16" 

Projected area 238 sq. in. 

Weight (Approx.) 29 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. J 1-21) 

Bulb J170 

Base Small-Shell Duodecal 5-Pin (JETEC N.O.B5-57) 

Basing Designation for BOTTOM VIEW 12N 

Pin 1 - Heater s9~*^ Ca P " ultor 

Pin 2 -Grid No.l q %/ j\ (Grid No. 3, 

Pin 10 - Grid No. 2 [ EEE^v U Collector) 

Pin 11 - Cathode \/~7lO'® C - External 

Pin 12 - Heater UTSL-I^tfl) Conductive 

0"@ ^oat i ng 

The •ultor* in a cathode— ray tube is the electrode to which is applied 
the highest dc vol tage for accelerating the electrons in the beam prior 
to its deflection. In the ?lEPu-A, the ultor function is performed by 

?rid No. 3. Since grid No. % and col 1 ector are connected together within 
he 21EPU-A, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves. 

■♦-Indicates a change. 
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2IEP4-A 
KINESCOPE 



Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 18000 max. 



GR ID-No. 2 VOLTAGE. 
GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period .... 
Heater positive with respect to cathode. 



500 max. 

125 max. 
max. 
2 max. 



410 max. 
180 max. 
180 max. 



volts 
vol ts 

volts 
volts 
volts 



volts 
volts 
volts 



Equipment Design Kanges: 

For any ultor voltage (Ecg) between 14000% and 18000 volts 
and grid-No. 2 voltage (Ec^) between 200 and 500 volts 
Grid-No. 1 Voltage for 
Visual Extinction of 

Focused Raster -9.3* to -24$ of E c2 volts 

Grid-No. 2 Current -1 5 to +15 ^amp 

Focusing-Coil Current (DC) 00 . \J-l2- x 110 | ± 20% 

Ion-Trap Magnet Current 
(Average) * 



Minimum Field Strength of 
PM Ion-Trap Magnet§. . . 



Field Strength of Adjustable 
Centering Magnet 




Examples of Use of Design Ranges 

For ultor voltage of 
and grid-No. 2 voltage of 

Grid-No. 1 Voltage for 
Visual Extinction of 

Focused Raster 

Focusing-Coil Current (DC) 

Minimum Field Strength of 

PM Ion-Trap Magnet . . . 



14000 
300 



-28 to -72 

103 ± 20$ 



16000 
300 



ma 
gausses 
gausses 



volts 
volts 



31 



-28 to -72 

110 ± 20$ 

33 



Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. 



volts 
ma 

gausses 
megohms 



# Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 14000 volts. 

** For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No.l 
and grid No. 2 and rotated to give maximum brightness. 



°°,§: See next page. 



-♦•Indicates a change. 
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00 For specimen focusing coil simi lar to JETEC Focusing coil No. 109 posi- 
tioned with ai r gap toward kinescope screen and center line of air gap 
3 i nches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No. l voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamberts measured on an In- 
dian Head Test Pattern set for a 19-1/8" x 13-7/8" picture size. 

§ For specimen PM ion-trap magnet, such as Heppner Model No.EU37 t or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range 
for the strength of the PM ion-trap magnet shoul d be added to the mini- 
mum value. The maximum strength of thi-s magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

AVERAGE GRID-DRIVE CHARACTERISTICS 

for Type 2IEP4-A are the sane as those shown for 

Type 2IAVP^2IAUPH 
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- 20 '* ± '/ 8 




REFERENCE 
LINE 

SMALL-SHELL DUODECAL* 

5 -PIN BASE (NOTE 3) 

JETEC N8B5-57 



'16Mb 
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*''e 



ULTOR 
RECESSED SMALL 

CAVITY CAP 
JETEC N2JI-2I 
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SPLICE LINE 



MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No. 6. 

MOTE 2: with tube neck inserted through flared end of 

REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED I N GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED: 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE- 
LY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN 
A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER 
OF 3". 

NOTE 4: THE DRAWING SHOWS THE Ml N I MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE CON- 
TACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EX- 
TERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 51 TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDICATED 
MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT BY 
NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, THE 
BULGE Wl LL NOT PROTRUDE MORE THAN 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE. 
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ALUMINIZED SCREEN 
MAGNETIC FOCUS MAGNETIC DEFLECTION 



The 21EP4-B is the same 

\ng item: 

Phosphor (For Curves, see 


as the 21EP4-A 

front of this Sect 


except for 
on). . P4— S 


the follow- 

ul f ide Type 
Al umi ni zed 




HIGHLIGHT 
for Type 2IEP4-B 


BRIGHTNESS vs DRIVE CURVES 
are the same as those shown for 
Type 2IALP4-A 
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KINESCOPE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 



The 21FP4-A is the same as the 21FP4-C except that it utilizes 
a non-aluminized phosphor and has a 1 ight output as shown by 
the curves on the back of this sheet. 
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2IFP4-A 
AVERAGE GRID-DRIVE CHARACTERISTICS 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 II 1 1 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 






. Ef = 6.3 VOLTS 




-- ULTOR VOLTS = 16000 






:grid n«i BIASED NEGATIVE WITH 


RESPECT TO CATHODE . 


-- TO GIVE FOCUSED RASTER CUT 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 



TUBE DIVISION 

IAOIO COtfOIATION OF AMERICA, HAMISON, NEW JEISEY 



92CM-89I7 



2IFP4-C 
KINESCOPE 




RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 



ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Unipotent ial Cathode: 

Voltage 6-3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 6 /iftf 

Cathode to all other electrodes 5 wif 

External conductive coating to ultor .... J 750 max. /^xf 

1500 min. fifxf 

Faceplate, Cylindrical Filterglass 

Light transmission (Approx.) 71% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Al uminized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 23" ± 3/8" 

Greatest width 20-1/4" ± 1/8" 

Greatest height 15-9/16" ± 1/8" 

Diagonal 21-7/32" ± 1/8" 

Neck length 7-15/32" ± 3/16" 

Screen Dimensions (Minimum): 

Greatest width 19-1/8" 

Greatest height 13-7/8" 

Diagonal 20-1/16" 

Projected area 238 sq.in. 

Weight (Approx.) 29 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Bulb j_170 

Base Small -Shell Duodecal 6-Pin (JETEC No.B6-63) 

Basing Designation for BOTTOM VIEW 12L 



Pin 1 - Heater 
Pin 2 - Grid No.l 
Pin 6 - Grid No. 4 
Pin 10 - Grid No. 2 
Pin 11 - Cathode 
Pin 12 - Heater 




Cap 



Ultor 

(Grid No. 3, 
Grid No. 5, 
Collector) 

External 
Conduct ive 
Coat ing 
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TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 1 




2IFP4-C 
KINESCOPE 



Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 

GR ID-No. 4 VOLTAGE: 

Positive value 

Negative value 

GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period . . . . 
Heater positive with respect to cathode. 

Equipment Design Ranges: 

With any ultor voltage (Ec 5 ) be 
and grid-No. 2 voltage (Ec 2 ) 
Grid-No. 4 Voltage for 

Focus with Ultor 

Current of 100 /xamp 

Gr id-No. 1 Voltage for 

Visual Extinction of 

Focused Raster 

Grid-No. 1 Video Drive from 

Raster Cutoff (Black Level): 

White-level value 

(Peak positive) 

Grid-No. 4 Current 

Grid-No. 2 Current 

Ion-Trap Magnet Current 

(Average) * 



/ 18000 max. volts 



1000 max. 
500 max. 
500 max. 

125 max. 
max. 
2 max. 



410 max. 
180 max. 
180 max. 



vol ts 
volts 
volts 

volts 
volts 
volts 



volts 
volts 
volts 



tween 14000IL and 18000 volts 
between 200 and 500 volts 



-0.4% to +2.2% of Ec 5 volts 
-9.3% to -24% of Ec 2 volts 



9.3% to 24% of Ec 2 volts 
-25 to +25 yuamp 

-15 to +15 /xamp 



Minimum Field Strength of 
PM Ion-Trap Magnet § . . . 

Field Strength of Adjustable 
Centering Magnet 



Ec 5 
16000 



V 



x 30 



c 5 x 33 

F 16000 ^ 

to 8 



gausses 



gausses 

Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 14000 volts. 
For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid Mo. 2 and rotated to give maximum brightness. 
For specimen PM ion-trap magnet, such as Heppner Model NO.E437, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. Foragiven equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. Themaximum strength of thismagnet should not exceed the speci- 
fied minimum value by more than 6 gausses. This procedure will insure 
use of a PM ion-trap magnet allowing adequate adjustment to permit 
satisfactory performance without loss of highlight brightness. 
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TUBEDMflON TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



2IFP4-C 
KINESCOPE 




Examples of Use of Design Ranges: 

With ultor voltage of 14000 

and grid-No. 2 voltage of 300 

Grid-No. 4 Voltage for 

Focus with Ultor 

Current of 100 /iamp . . 
Gr id-No. 1 Voltage for 

Visual Extinct ion of 

Focused Raster 

Grid-No. 1 Video Drive 

from Raster Cutoff 

(Black Level) : 

White-level value 

(Peak positive) 28 to 72 

Minimum Field Strength of 

PM Ion-Trap Magnet. ... 31 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 



16000 
300 



volts 
volts 



55 to +300 -65 to +350 volts 



•28 to -72 -28 to -72 volts 



28 to 72 volts 



33 



gausses 



1.5 max. megohms 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE -RAY TUBES 

at front of this Section 
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TENTATIVE DATA 2 
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2IFP4-C 
KINESCOPE 




CONTACT 
AREA OF 
EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 4) 



SMALL-SHELL DUODECAL 

6 -PIN BASE (NOTE 3) 

JETEC N2B6-63 
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TUBE DIVISION 

IADIO COirOIATION OF AMERICA. HARRISON. NEW JERSEY 



CE-8884A 



2IFP4-C 
KINESCOPE 




ULTOR 
RECESSED SMALL 

CAVITY CAP 

JETEC NSJI-21 

(NOTE 
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TUBE DIVISION 

IA0IO CORPORATION OP AMEIICA, HARRISON, NEW JERSEY 



CE-8884B 




2IFP4-C 
KINESCOPE 



! 1 

2 7 /^ MAX. 

1_ 


^MOLD-MATCH LINE 




\"min* 


^-SPLICE LINE 




T~ 




EE NOTE 6 — ^ 
5° 30'-* 


\ ^MAXIMUM WIDTH OF TUBE 
\\ SUPPORT BAND. 
\~~ DETAIL OF PANEL 





<l 



II 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXISANDULTOR TERMINAL 
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN No. 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED I N GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL Wl LL FALL Wl TH IN A C I RCLE 
CONCENTRIC WITH BULB AX.I S AND HAVING A DIAMETER OF 3". 

NOTE it: THE DRAWING SHOWS THE Ml N I MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING W I LL BE GREATER THAN THE CONTACT 
AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EXTERNAL 
CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY I NCREASE THE I NDICATED 
MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT BY 
NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, THE 
BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND THE ENVELOPE 
SURFACE AT THE MOLD-MATCH LINE. 
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CE-8884C 



2IFP4-C 



AVERAGE GRID-DRIVE CHARACTERISTICS 
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2IFP4-C 
AVERAGE GRID-DRIVE CHARACTERISTICS 





1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1'l ■ " 


1 r II 1 II 1 t-H-l II 1 1 1 1 rrrn M _' 


--Ef =6.3 VOLTS ■ 




"■ULTOR VOLTS =14000 TO 16000 Z~_ZZ 


~*GRIDN«I BIASED NEGATIVE WITH Z~ZZZ 






"- FOCUSED RASTER CUTOFF Z__ZZ_ 


L L 1 




_ j 


__ -j 
























* ft zzzz_zz_zzzzzzzzzzzzzzzzzz__z_-zzzzz_z zzzz 3 


3.0 " H 












----------------------------p-j 


z _ _ _ ^Oi- 


_ <o/_ 


9 K jiL- 


2>5 zzzzzzzzzzzzz z -^P- 




t ^r 


Z~ _ Z " — Z Z__'ZZZZZZZ__ZZZZ_ZZ"Q F " z 


z z__z__ z_ zzz_z zzzzz zzzzzzzzzztsi__z 


ZZZZZZZ_ZZZZZZZZZZZZZZZZZZZj_lZ 


„: : zzz _zzz_zz _z zzz7^_ 


z _ _z_z_zz zz m:. 


_ ZZZZ _ _ _ __>/ZZ _ 




2,0 _ - -zL'z Z 


to _ — z z__z_§l z__ 


u z zzzzzz __ zz_ zzzzz _z tl 


£ zzzz zz z _z z _ _zz zz zzz :cv 


u J _ _ 


o. _ __ _ _ _ _ Z_ 


2 _ _ __ r 


< __ _ _ _ 1 




H I5--ZZZ Z Z __ZZ__Z _Z ~L__ __z_ 


_l 1*3 " | 


5 __ _ __-**- L 


* Z _ _-<SZ zzy z 


„ _ Z Z_ Z_Z/P/ _ 2 


g z_z Z_ZZZZZZ ZZZZZ _&Z Z__L 


2 zzzzzz.z zzzzz j z 


_] _ -- - -- L t Z 


d _Z__ jZ__ j-_ - _ Z 


__ - - f = * = -- 






Z" Z"~~ ~'ZZ~f~ Z"Zv zz _ _ _ 


_ J _ _£ _ __ _ 


__ _z z. >_ _z z 


_,_ ___z_ z__ 

-4 ------__- 




■4 J- - — 


_ _ _ t - -/ -- - _ 


_____ Ji ___Z _Z _Z Z _' " 


r>* _ 2 ZZ_ZZZZ_Z 






__ _ _* __z zz __ — 


_ _z_ _zz_z _z__ ~~ 


__Z *_ ZZZZ_Z i 


_ _ _ __ _z _*__ zzzzz __ z 


__ -S _,„? zzzz z__ _z 




------ iS si-- e -- 



20 40 60 
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TUBE DIVISION 

IAMO COtfOCATlON Of AMftlCA, HAMISON, NEW JHSEY 



92CM-8920 



2IMP4 
KINESCOPE 




RECTANGULAR METAL-SHELL TYPE 
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No. 1 to All Other Electrodes 6 wA 

Cathode to All Other Electrodes 5 ^f 

Faceplate, Spherical Frosted Filterglass 

Light Transmission (Approx.) 66% 

Phosphor (For Curves, see front of this Section) . . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal , 70° 

Horizontal 66° 

Vertical 50° 

Ion-Trap Gun .... Requires External, Single-Field Magnet 

Tube Dimensions: 

Maximum Overall Length 22-5/8" 

Greatest Diagonal 20-3/4" ± 1/4" 

Greatest Width 19-23/32" ± 1/8" 

Greatest Height 15-5/16" ± 1/8" 

Screen Dimensions: 

Greatest Width 18-3/8" 

Greatest Height 14" 

Diagonal 1&-3/8" 

Weight (Approx.) 18 lbs 

Counting Position Any 

Jltor # Terminal Metal-Shell Lip 

Base Small-Shell Duodecal 6-Pin (JETEC N0.B6-63) 

BOTTOM VIEW 

Pin 1- Heater x^~"\ Pin 12 "- Heater 

Pin 2 -Grid No. 1 /£-— f\ Metal-Shell Lip- 

Pin 6-Grid No.4 i/^FvA. Grjd N0.3, 

<X /r— 1 A® Grid No. 5, 

Pin 10-Grid No.2 $CYV>& Collector 

Pin 11 -Cathode ^0*®^ 

Maxiaua Ratings, Design-Center Values: 

ULT0R # VOLTAGE 16000 max. volts 

In the 21MPU, grid No. 5 which has the ultor function, grid No. 3, and 
collector are connected together within the tube and are conveniently 
referred to col lectively as "ultor." The "ultor" in acathode-ray tube 
is the electrode, or the electrode in combination with one or more ad- 
ditional electrodes connected within the tube to it, to which is appl ied 
the highest dc voltage for accelerat ing the electrons in the beam prior 
to its deflection. __ 



MAY 1, 1952 tube DEPARTMENT TENTATIVE DATA 

IAOIO COtPOtATION OF AMEIICA, HAItlSON, NEW JtMiY 




2IMP4 
KINESCOPE 



grid-no. 4 voltage: 

Positive value 

Negative value* 

GR|[>-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period .... 
Heater positive with respect to cathode. 



1000 max. 
500 max. 

500 max. 

125 max. 
max. 
2 max. 



410 max. 
180 max. 
180 max. 



volts 
volts 
volts 

volts 
volts 
volts 



volts 
vol ts 
volts 



Equipment Design Ranges: 

For any ultor voltage (E u ) between 14000% and 16000 volts 
and grid-No. 2 voltage (Ec 2 ) between 150 and 500 volts 

Grid-No. 4 Voltage for Focus 
with Ultor Current of 

100 namp -0.4% to +2.2% of E u volts 

Grid-No. 1 Voltage for Visual 
Extinction of Undeflected 

Focused Spot 11% to 25.7% of 



Grid-No. 4 Current -25 to +25 

Grid-No. 2 Current -15 to +15 

Field Strength of Single-Field 

Ion-Trap Magnet (Approx. ). . 
Field Strength of Adjustable 

Centering Magnet to 8 



L c 2 



viiooo 



x 45 



volts 
jzamp 
/u,amp 

gausses 

gausses 



14000 
300 



16000 
300 



volt 
volt 



II 



-65 to +350 volts 
-33 to -77 volts 



Examples of Use of Design Ranges: 

For ultor voltage of ... . 

and grid-No. 2 voltage of. . 
Grid-No. 4 Voltage for Focus 

with Ultor Current of 

100 namp -55 to +300 

Grid-No. 1 Vol tagef -33to-77 

Ion-Trap Magnet 

(Rated Strength) 45 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

* This value has been specified to take care of the condition where an 
ac voltage is provided for dynamic focusing. 

# Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 14000 volts 

♦ For visual extinction of undeflected focused spot. 



50 gausse. 



11 



<i 



For x-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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see 

NOTE 5 




SCREEN WIDTH 16 3fe 
MIN. VALUE Wife" 

— '® 23 <»* V 



GRlO NO 3 

GRID N«S 

COLLECTOR 

LIP-TERMINAL 



W* 




SMALL- SHELL OUODECAL 

6-PIN BASE (NOTE 28.4) 

JETEC NSB6-63 
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-22^"MAX.- 

— 2'^V 
20 V 



- ,3 V*V 
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MOTE l: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE J ETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLQWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 
HAVING A DIAMETER OF 3-1/4". 

MOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLT- 
AGE. ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE 
MUST BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED 
ULTOR VOLTAGE. 

MOTE 4: THE PLANE THROUGH THE TUBE AXIS AND PIN NO. 6 MAY 
VARY FROM THE HORIZONTAL AXIS OF THE GLASS FACE BY AN 
ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 10°. 

MOTE 6: SUPPORT TUBE IN LIP REGION ONLY AT CORNERS WITHIN 
THIS SPACE. 



(I 



<l 
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£^. = 6.3 VOLTS 

ULTOR (GRIDS- N2 3 & N£5 AND 

COLLECTOR) VOLTS = 14000 TO 16000 

GRID N&I BIASED TO CUTOFF OF 

UNDELECTED FOCUSED SPOT 
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2IWP4, 2IWP4-A 
PICTURE TUBES 






MAGNETIC FOCUS 



RECTANGULAR GLASS TYPES 

MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potent ial Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10* amp 

Capacitance between External Conductive ( 

Coating and Ultor JJ50 max. w*f 

\500 mm. ^f 

Faceplate, Spherical Filterglass 

Ph ?e S e Ph ^ni F o°f SKE"' D Tyi>e*i*P 4 Ty P **iW 4 -A 

section) P4— Sulfide Type P4— Sul fide Type 

Al umi nized 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 66° 

Vertical 50° 

Electron Gun Ion-Trap Type Requiring 

External Single-Field 1 Magnet 

Tube Dimensions: 

Overall length 22-7/16" ±3/8" 

Greatest width 18-11/16" ± 1/8" 

Greatest height 14-15/16" ± 1/8" 

Diagonal 20-5/8" ± 3/16" 

Neck length. . . ' 7-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface). . 40" 

Screen Dimensions (Minimum): 

Greatest width 17-3/8" 

Greatest height 13-5/8" 

Diagonal 19-1/2" 

Projected area 224 sq. in. 

Operating Position Any 

Cap Recessed Small Cavity (JEDEC No.Jl-21) 

se . . Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW 12N 



Pin 1- Heater 
Pin 2 -Grid No. 
Pin 10-Grid No. 
Pin 11 -Cathode 
Pin 12 -Heater 




Cap - Ul tor 

(Grid No. 3, 
Collector) 
C- External 
Conductive 
Coating 



Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 

GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative-bias value 

Positive-bias value 

Positive-peak value 



18000 max. 
500 max. 

125 max. 
max. 
2 max. 



volts 
vol ts 

volts 
vol ts 
volts 
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ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



TENTATIVE DATA 



2IWP4. 2IWP4-A 
PICTURE TUBES 



410 max. 


volts 


180 max. 


volts 


180 max. 


volts 



PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period . . . 
Heater positive with respect to cathode. 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 



4-59 ILIOIOH IU« WVNON TENTAT I VE DATA 

IAOIO COIfOIATION Of AMftlCA. HAH I JON, NEW jflSfY 



2IXP4-A 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 




DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10$ amp 

Capacitance between External Conductive rocnA 

Coating and Ultor J 2500 max. ^f 

9 \2000 mm. MM f 

Faceplate, Spherical Filterglass 

Phosphor (For Curves, see front of this Section) . P4 — Sulfide Type 

Al urn in ized 

Deflection Angles (Approx.): 

Diagonal ' 70' 

Horizontal 66° 

Vertical 50° 

Electron Gun Ion-Trap Type Requiring 

External Single-Field Magnet 

Tube Dimensions: 

Overall length 22-7/16" ± 3/8" 

Greatest width 18-11/16" ± 1/8" 

Greatest height 14-15/16" ± 1/8" 

Diagonal 20-5/8" ± 3/16" 

Neck length 7-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface). . 40" 

Screen Dimensions (Minimum): 

Greatest width. 17-3/8" 

Greatest height 13-5/8" 

Diagonal 19-1/2" 

Projected area 224 sq. in. 

Operating Position Any 

Cap Recessed Small Cavity (JEDEC No.Jl-21) 

Base . . Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63) 
Basing Designation for BOTTOM VIEW 12L 

Pin 1-Heater Cap- Ultor 

Pin 2-Grid No. 1 X/j\ ^ Grid No *3' 

Pin 6-Grid No. 4 / VzEEj \ Grid No. 5, 

Pin 10-Grid No. 2 J^=£="xK Collector) 

Pin 11- Cathode cV W /\\Z& C- External 

Pin 12 -Heater (^^>i B J<'© Conductive 

ClTQf) Coat i ng 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 18000 max. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value 1000 max. volts 

Negative value 500 max. volts 

GR ID-No. 2 VOLTAGE 500 max. volts 



4-59 ELKTRON ^ wv|SION TENTAT I VE DATA 

IAOIO COHPOtATION OF AMtflCA. HAIIISON. NEW JEHSEY 



2IXP4-A 
PICTURE TUBE 



125 max. 


volts 


max. 


volts 


2 max. 


volts 



GRID-No.l VOLTAGE: 

Negative-bias value 

Positive-bias value 

Positive-peak value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negativewith respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period . . . 
Heater posit ivewith respect to cathode. 

Maximum Circuit Values: 

Grid-No. 1-C i rcu it Resistance 1.5 max. megohms 

For X-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 



410 max. 


volts 


180 max. 


volts 


180 max. 


vol ts 



4-59 ELECTRON TUBE D)VBION TENTAT I VE DATA 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



2IYP4 
KINESCOPE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 




DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes . . 6 /ifif 

Cathode to all other electrodes ... 5 fjp.f 

External conductive coating to ultoro P50 max. ^f 

(500 mm. ^if 

Faceplate, Spherical Filterglass 

Light Transmission (Approx.) 75% 

Phosphor (For curves, see front of this Section) . . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 23-1/32" ± 3/8" 

Greatest width 20-1/4" ± 1/8" 

Greatest height 15-9/16" ± 1/8" 

Diagonal 21-7/32" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width 19-1/8" 

Greatest height 14-3/16" 

Diagonal 20-1/8" 

Projected area 245 sq. in. 

Weight (Approx.) 24 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Bulb J170 

Base Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

BOTTOM VIEW 
Pin 1- Heater (5)_ Cap -Ul tor 

Pin 2-Grid No.l XT \ (Grid No. 3, 

Pin 6-Grid No. 4 fj(zzzzT\ Grid No. 5, 

Pin 10-Grid No. 2 jy^rrrr^L Collector) 

Pin 11 -Cathode c \zK\^ C- External 

Pin 12- Heater (zj ^J\^ (m) Conductive 

0"<§) Coat i ng 

The "ultor" in a cathode-ray tube is the electrode to which is applied' 
the highest dc voltage for accelerating the electrons in the beam power 
toits deflection. in the 21YP4, the ultor function is performed by 
grid no. 5. Since grid no. 5, grid no. 3 and collector are connected to- 
gether within the 21YP4, they are collectively referred to simply as 
'ultor* for convenience in presenting data and curves. 



AUG. 16, 1954 tube DIVISION TENTATIVE DATA 1 

IADIO COIPOIATION OF AMEKICA. HAUISON, NEW JCISCY 




2IYP4 
KINESCOPE 



GRID-DRIVE* SERVICE 




Unless otherwise specified, voltage values are Posi 


tive 


with respect to cathode 




Maximum Ratings, Design-Center Values: 




ULTOR VOLTAGE 18000 max. 


volts 


GR ID-No. 4 VOLTAGE: 


Positive value 1000 max. 


volts 
volts 
volts 


Negative value* 500 max. 


GRID-No.2 VOLTAGE 500 max. 


GRID-No.l VOLTAGE: 




Negative bias value 125 max. 


volts 


Positive bias value max. 


volts 
volts 


Positive peak value 2 max. 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode: 




During equipment warm-up period 




not exceeding 15 seconds . . 410 max. 


volts 


After equipment warm-up period .... 180 max. 


volts 


Heater positive with respect to cathode . 180 max. 


volts 


Equipment Design Ranges: 






and grid-No. 2 voltage (a C2 k) between 200 and 500 volts 


Grid-No. 4 Voltage for 




Focus with Ultor 






volts 


Grid-No. 1 Voltage for 








Focused Raster -9.3% to -24% of E c2 k 


volts 






from Raster Cutoff 




(Black Level): 




White— level value 




(Peak positive) . 9.3% to 24% of E C 2k 


olts 


Grid-No. 4 Current -25 to +25 


/xamp 


Grid-No. 2 Current -15 to +15 


/zamp 


Field Strength of Single-Field ft-c5k 

Ion-Trap Magnet (Approx. ) . V14000 * 4 ° 




gausses 


Field Strength of Adjustable 




Centering Magnet to 8 


gausses 


4 Grid drive is the operating condition in which the video signal varies 


the grid-No.l potential with respect to cathode. 




1 * 

, : See next page. 





AUG. 16, 1954 tuk wvwoN 

IAOIO COtrOtATION Of AMMICA. HAftlSQN. NtW Jf IKY 



TENTATIVE DATA 1 



2IYP4 
KINESCOPE 




Examples of Use of Design Ranges: 








Vith ultor voltage of 16000 




18000 


volts 


and grid-No. 2 voltage of 300 




300 


volts 


Grid-No. 4 Voltage for 








Focus with Ultor 








Current of 100 yuamp . . -65 to +350 




-70 to +395 


volts 


Grid-No. 1 Voltage for 








Visual Extinction of 








Focused Raster .... -28 to -72 




-28 to -72 


volts 


Grid-No. 1 Video Drive 








from Raster Cutoff 








(Black Level): 








White-level value 








(Peak positive) ... 28 to 72 




28 to 72 


volts 


Field Strength of 








Ion-Trap Magnet .... 43 




45 


gausses 


Maximum Circuit Values: 








Grid-No. 1-Ci rcuit Resistance 


• 


1.5 max. 


megohms 


CATHODE-DRIVE - SERVICE 






Unless otherwise specified, voltage 


val 


ues are positive 


with respect to grid 


Ho. 


1 




Maximum Ratings, Design-Center Values: 








ULTOR-TO-GRID-No.l VOLTAGE 




18000 max. 


volts 


GRID-N0.4-TO-GRID-N0.I VOLTAGE: 








Positive value 




1000 "max. 
500 max. 


volts 
volts 


Negative value* 




GRID-No.2-T0-GRID-No.l VOLTAGE .... 




625 max. 


volts 


GRID-N0.2-TO-CATHODE VOLTAGE 




500 max. 


volts 


CATHODE T TO-GRID-No.l VOLTAGE: 








Positive bias value 




125 max. 
max. 


volts 
volts 


Negative bias value 




Negative peak value . . 




2 max. 


volts 


PEAK HEATER-CATHODE VOLTAGE: 








Heater negative with respect to cathode 






During equipment warm-up period 








not exceeding 15 seconds 


, 


410 max. 


volts 


After equipment warrn-up period . 


. 


180 max. 


volts 


Heater positive with respect to cathode 


180 max. 


volts 


* Cathode drive is the operating condition in wh 


ich 


the video signal varies 


the cathode potential with respect to grid no 
This value has been specified to take care 


. 1 and the other e 


ectrodes. 


f the condition where an ac 


voltage is provided for dynamic focusing. 








*j See next page. 









AUG. 16, 1954 



TUK DMBON 

IAOIO COtFOtATION Of AMf MCA, HAMISOM, I 



TENTATIVE DATA 2 




2IYP4 
KINESCOPE 



Equipment Design Ranges: 

Vith any ultor-to-grid-No. l voltage (E C gg t ) between 14000* and 18000 volts 
and grid-No. 2-to-grid-No. 1 voltage (E C2 g t ) between 220 and 620 volts 

Grid-No. 4-to-Grid-No.l Voltage 
for Focus with Ultor 

Current of 100 /*amp 0% to +2.6% of E C 5gl volts 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 

of Focused Raster 8.5% to 19.4% of E C 2ql volts 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

(Peak negative) ..... 8.5% to 19.4% of E c2g i volts 

Grid-No. 4 Current -25 to +25 /xamp 

Grid-No. 2 Current -15 to +15 f&mp 

Field Strength of Single-Field m 

Ion-Trap Magnet (Approx.) . n / c5 9 1 x 40 gausses 

V14000 
Field Strength of Adjustable 

Centering Magnet to 8 gausses 

Examples of Use of Design Ranges: 

Vith ultor-to-grid-No. 1 voltage of 16000 18000 volts 

and grid-No. 2-to-grid-No. 1 voltage of 300 300 volts 

Gr id-No. 4-to-Grid-No.l Voltage 

for Focus with Ultor Current 

of 100 //amp to 415 to 470 volts 

Cathode-to-Grid-No.l Voltage 

for Visual Extinction of 

Focused Raster 25 to 58 25 to 58 volts 

Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 

(Black Level): 

White-level value 

(Peak negative) 25 to 58 25 to 58 volts 

Field Strength of 

Ion-Trap Magnet 43 45 gausses 

Maximum Circuit Values: 

Grid-No. 1-C i rcu it Resistance . 1.5 max. megohms 

* Bri 1 1 iance and def Ini t ion decrease with decreasing ultor vol tage or ul tor- 
to-grld-Ho.l voltage. In general, the ultor voltage or the ul tor-to-grid- 
No.l voltage should not be less than 14000 volts. 



For x-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section. 



AUG. 16, 1954 



TUBE DIVISION 

IADIO COirOtATION OF AMEIICA. HAIIISON. NEW KUfY 



TENTATIVE DATA 2 



2IYP4 
AVERAGE DRIVE CHARACTERISTICS 




CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 
E^= 6.3 VOLTS ;: E^= 6.3 VOLTS 
ULTOR-TO-GRID-Nft| VOLTS= ULTOR VOLTS = 16000 

16000 GRID N«l BIASED NEGATIVE WH 

CATHODE BIASED POSITIVE WITH-- RESPECT TO CATHODE TO Gl\ 

RESPECT TO GRID N« 1 TO GIVE FOCUSED RASTER CUTOFF 

FOCUSED RASTER CUTOFF RASTER FOCUSED AT AVERAGE 

RASTER FOCUSED AT AVERAGE '.'. BRIGHTNEI 

BRIGHTNESS raster SIZE I8"x I3 1 /?" 
RASTER SIZE=I8 Xl3'/ 2 


"h: 

/E. 

>s: 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 



AUG. 5, 1954 



TUBE DIVISION 

IAWO COtrOKATION Of AMRICA, HAtllSON, WW JOBEY 



92 CM- 8368 




2IYP4 
KINESCOPE 




-SCREEN WIDTH 19 Jfe MIN.- 




TRANSPARENT 

INSULATING 

COATING 

(NOTE 5) 



EXTERNAL 

CONDUCTIVE 

COATING 

(NOTE 4) 



REFERENCE 
LINE 



SMALL -SHELL DUODECAL 
6 -PIN BASE (NOTE 3) 
JETEC NftB6-63 



AUG. 16, 1954 nj* djvbjon 

IAOIO COfPOtATION OP AMEIICA, HAIIISON. NCW JCIUY 



CE-8237A 



2IYP4 
KINESCOPE 







-"'W^V 




AUG. 16, 1954 TUK WVWON 

IAOIO COtfOtATKJN Or AMtlICA, MMtlSON, HCW J 



CE-8237B 




2IYP4 
KINESCOPE 




SEE NOTE 6 

5° 30'- 



DETAIL OF PANEL 



HOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No. 6 MAY 
VARY FROM THE PLANE THROUGH THE AXIS AND BULB TERMINAL 
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. BULB TERMINAL IS ON SAME SIDE AS PIN No. 6. 

MOTE 2: WITH TUBE NECK. I NSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC 1 OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED: 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 



MOTE «♦: 



EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

WIPE ONLY WITH SOFT DRY LINT- 



MOTE 5: TO CLEAN THIS AREA 

LESS CLOTH. 
MOTE 6: SEAL BULGE MAY PROTRUDE NOT MORE THAN 1/8" BEYOND 

MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, DIAGONAL, OR 

HEIGHT. 



AUG. 16, 1954 



TUBE WVNON 

IA0IO COtPOtATION Of AMHICA, HAMISON, NEW J 



CE-8237C 



2IYP4 




AVERAGE DRIVE CHARACTERISTICS 


1 1 1 1 1 1 1 1 1 1 1 1 VI 1 1 ! 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 

I CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 
Ef =6.3 VOLTS " E^= 6.3 VOLTS 

ULTOR-TO-GRID-N2I VOLTS = -ULTOR VOLTS = 14000 TO 18000 '. 

14000 TO 18000 - GRID N«l BIASED NEGATIVE WITH- 

CATHODE BIASED POSITIVE WITH RESPECT TO CATHODE TO GIVE 

RESPECT TO GRID N-l TO GIVE - FOCUSED RASTER CUTOFF 

FOCUSED RASTER CUTOFF 


1- - . — — — - CATHODE DRIVE- 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 



AUG. 9, 1954 



TUKMV190N 

RAMO COtfOtATKJN Of AM0MCA. MAMMON, MW * 



92CM-8224RI 



2IYP4-A 
KINESCOPE 




The 21YP4-A is like the 21YP4 except that it has a metal- 
backed screen and greater light output as shown by the curves 
on the back of this page. 



AUG. 16, 1954 



1UK DMBOH 

> COtfOtATION OF AMMICA. ¥ 



DATA 




2IYP4-A 



AVERAGE DRIVE CHARACTERISTICS 


I CATHODE -DRIVE SERVICE I 
-E^=6.3 VOLTS -E 
ZULTOR-TO-GRID-Nft 1 VOLTS= II 
16000 -C 
-CATHODE BIASED POSITIVE WITH" 
" RESPECT TO GRID N* 1 TO GIVE" 
- FOCUSED RASTER CUTOFF JR 
-RASTER FOCUSED AT AVERAGE ~ 
BRIGHTNESSIp 
: RASTER SIZE=l6"xl3lfe" Z 


GRID-DRIVE SERVICE 1 
^= 6.3 VOLTS 
LTOR VOLTS =16000 
.RID N«l BIASED NEGATIVE WITH- 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 
ASTER FOCUSED AT AVERAGE '. 
BRIGHTNESS 

ASTER SIZE \e"x\3 l /£ 1 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 



AUG. 5, 1954 



TUBCWV1SON 

IAOIO COtfOtATION OF AMHtCA, MAMMON. NIW XMCV 



92CM-6367 



2IZP4-A 
KINESCOPE 




RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes .... 6 AVzf 

Cathode to all other electrodes 5 mif 

External conductive coating to ultor # . . i™ m ^ x ' ***** 

3 \500 mm. /iftf 

Faceplate, Spherical Filterglass 

Light Transmission (Approx.J 75% 

Phosphor (For curves, see front of this Section) . . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 70° 

Horizontal 65° 

Vertical 50° 

Jon-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 23-1/32" ±3/8" 

Greatest width 20-1/4" ± 1/8" 

Greatest height 15-9/16" ± 1/8" 

Diagonal 21-7/32" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width 19-1/8" 

Greatest height 14-3/16" 

Diagonal 20-1/8" 

Projected area # 245 sq in 

Weight (Approx.) " 24 lbs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21) 

Bulb J170 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

k BOTTOM V I EW 

' Pin 1-Heater O^. Cap-Ultor 

Pin 2-Grid No.l c Cj£/ t\ (Grid No '2' 

Pin 10 -Grid No. 2 r^ZZZZl\ Collector) 

Pin 11 -Cathode I r^zTN^ C- External 

Pin 12 -Heater V A\/T Conductive 

®SO^® Coat i ng 

The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the 21ZP4-A, the ultor function is performed by 

?rid no. 3. Since grid Ho. 3 and collector are connected together within 
he 21ZP4-A, they are collectively referred to simply as "ultor* for 
convenience in presenting data and curves. 



!> 
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EIZP4-A 
KINESCOPE 



GRID -DRIVE* SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to cathode 
Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 18000 max. volts 

GR ID-No. 2 VOLTAGE 500 max. volts 1 

GRID-No.l VOLTAGE: 

Negative bias value 125 max 



Positive bias value 

Positive peak value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . . . 

After equipment warm-up period . . . . 

Heater positive with respect to cathode . 

Equipment Design Ranges: 

With any ultor voltage (E ( 
and grid-No. 2 voltage 

Grid-No. 1 Voltage for 
Visual Extinction of 

Focused Raster -9.3% to 

Grid-No. 1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Grid-No. 2 Current 



max. 
2 max. 



410 max. 
180 max. 
180 max. 



volts 
volts 
volts 



volts 
volts 
volts 



k) between 14000* and 18000 volts 
(^cak) between 200 and 500 volts 



-24% of E C 2k volts 



Focus ing-Coil Current (DC) . 

Field Strength of Single-Field 
Ion-Trap Magnet (Approx*. ) . 

Field Strength of Adjustable 
Centering Magnet 



Examples of Use of Design Ranges: 

With ultor voltage of 
and grid-No. 2 voltage of 
Grid-No. 1 Voltage for 
Visual Extinction of 

Focused Raster . . . . , 



9.3$ to 24% of E c2 k 
-15 to +15, 

E c3k 
14000 




to 8 



16000 
300 



18000 
300 



volts 
Atamp 



gausses 



gausses 



volts t 
volts 



-28 to -72 -28 to -72 volts 



Grid drive is the operating condition in which the 
the grid-No. 1 potential with respect to cathode. 



: See next page. 



ideo signal varies 
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2IZP4-A 
KINESCOPE 




Grid-No. 1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Focusing-Coi 1 Current (DC). . 
Field Strength of 

Ion-Trap Magnet 



28 to 72 


28 to 72 


volts 


110 ± 10% 


118 ± 10% 


ma 



45 



48 



gausses 



Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 



CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are posit 
with respect to grid No. l 
Maximum Ratings, Design-Center Values: 
ULTOR-TO-GRID-No.l VOLTAGE 18000 max. 



volts 
volts 
volts 

volts 
volts 
volts 



GRID-No.2-T0-GRID-No.l VOLTAGE 625 max. 

GRID-NO.2-T0-CATH0DE VOLTAGE 500 max. 

CATHODE-TO-GRID-No.l VOLTAGE: 

Positive bias value 125 max. 

Negative bias value max. 

Negative peak value 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode . 180 max. volts 

Equipment Design Ranges: 

Vith any ultor-to-grid-No. 1 voltage (Ec^gi^ between 

14000* and 18000 volts 
and grid-No. 2-to-grid-No. 1 voltage (E C2ei ) between 

220 and 620 volts 

Cathode-to-Grid-No.l Voltage 
for Vi sual Extinction 

of Focused Raster 8.5% to 19.4% of E C 2gl volts 

'Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

(Peak negative) 8.5% to. 19.4% of E c 2gi volts 

Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No. l and the other 
el ectrodes. 

Brilliance and definition decrease with decreasing ultor voltage or 
ul tor-to-grid-No. 1 voltage. In general, the ultor voltage or the uitor- 
to-grid-No.l voltage should not be less than 14000 volts. 

: See next page. 
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Grid-No. 2 Current 
Focusing-Coil Current 




Field Strength of Single-Field 
Ion-Trap Magnet (Approx.). 

Field Strength of Adjustable 
Centering Magnet to 8 

Examples of Use of Design Ranges: 

With ultor-r-to-grid-No. l 

voltage of 16000 

and grid-Mo. 2-to-grid-ffo. 1 

voltage of 300 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster . . 
Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

(Peak negative) 25 to 58 
Focusing-Coil Current (DC) . . . 110 ±10* 
Field Strength of 

Ion-Trap Magnet 45 

Haxinum Circuit Values: 

Grid-No.l-Circuit Resistance 



^iamp 



gausses 



gausses 



18000 
300 



volts 
volts 



25 to 58 25 to 58 volts 



25 to 58 volts 
118 ± 10* ma 

48 gausses 



.... 1.5 max. megohm 

For specimen focusing coil similar to JETEC Focusing Coil no. 109 posi- 
tioned with air gap toward kinescope screen and center line of air gap 
3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with combined grid-No. 1 bias voltage and video 
signal voltage adjusted to produce a highlight brightness of 30 foot- 
lamberts on a 19-1/8* x 14-3/16" picture area sharply focused at center 
of screen. 



For x-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE- RAY TUBES 

at front of this Section. 

Ultor current vs Drive Curves 
are the sane as shown for Type 21YP4 
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AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 
E.p= 6.3 VOLTS E.p= 6.3 VOLTS 
:ULTOR-TO-GRID-N* 1 VOLTS= ".ULTOR VOLTS = 16000 

16000 -GRID N&I BIASED NEGATIVE WITH 
CATHODE BIASED POSITIVE WITH RESPECT TO CATHODE TO GIVE 

RESPECT TO GRID N« 1 TO GIVE FOCUSED RASTER CUTOFF 
'. FOCUSED RASTER CUTOFF -RASTER FOCUSED AT AVERAGE 
RASTER FOCUSED AT AVERAGE „ BRIGHTNESS 

BRIGHTNESS! RASTER SIZE 18 x l3'/ 2 
RASTER S\ZE.= \b"x\3Vz 
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-* SCREEN WIDTH 19 l / Q MIN. 



-Z0'/4±'/ B 




REFERENCE 
LINE 



SMALL -SHELL DUOOECAL 
5- PIN BASE (NOTE 3) 
JETEC N»B5-57 



-TRANSPARENT 

INSULATING 

COATING 

(NOTE 5) 



-EXTERNAL 

r CONDUCTIVE 

COATING 

(NOTE 4) 



'V^'ie 



AUG. 16, 1954 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



CE-8132R1A 



2IZP4-A 
KINESCOPE 





AUG. 16, 19b4 



TUBE DIVISION CE-8132R1B 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




2IZP4-A 
KINESCOPE 



T~^ 



MOLD -MATCH LINE 



SEE NOTE 6- 
5° 30 




SPLICE LINE 



^MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 

DETAIL OF PANEL 



MOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND BULB TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. BULB TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No. 6. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 10 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE 
CC f OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED: 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 

MOTE «*: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 

MOTE 6: SEAL BULGE MAY PROTRUDE NOT MORE THAN 1/8" BEYOND 
MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, DIAGONAL, OR 
HEIGHT. 
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The 21ZP4-B is like the 21ZP4-A except that it has a metal- 
backed screen and greater 1 ight output as shown by the curves 
on the back of this page. 
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2IZP4-B 
AVERAGE DRIVE CHARACTERISTICS 



CA" 
E*=6. 
ULTOR 

CAT HO 
RESP 
FOCU 

PASTE 

RASTE 


rHODE-DRIVE SERVICE GRID-DRIVE SERVICE 
3 VOLTS E.p=6.3 VOLTS 
-TO-GRID-N*l VOLTS = ULTOR VOLTS =16000 

16000 GRID N«l BIASED NEGATIVE WITH 
DE BIASED POSITIVE WITH RESPECT TO CATHODE TO GIVE 
ECT TO GRID N« 1 TO GIVE FOCUSED RASTER CUTOFF 
SED RASTER CUTOFF RASTER FOCUSED AT AVERAGE 
R FOCUSED AT AVERAGE BRIGHTNESS 

BRIGHTNESS RASTER SIZE ie"x l3'/ 2 ' 
R SIZE =18 xl3'/ 2 
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24AUP4 
PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Vith heater having controlled warm-up time 




DATA 
General: 

Heater, for Unipotent ial Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 5$ amp 

Warm-up time (Average) . 11 sec 

For definition of heater warm-up time and method of determining 
it, see sheet HEATER VARM-UP TIME MEASUREMEMT at front of 
Receiving Tube Section. 

Direct- I nterel ect rode Capacitances: 

Grid No.l to all other electrodes 6 /x,uf 

Cathode to all other electrodes 5 wf 

External conductive coating to ultor . . . J 2500 max * W* 
9 \1700 mm. /i/if 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) l^% 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Al uminized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostat 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 90° 

Horizontal 85° 

Vertical 68° 

Electron Gun Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length 18-1/8" ± 3/8" 

Greatest width 22-11/16" ± 1/8" 

Greatest height 18-7/16" ± 1/8" 

Diagonal 24" t 1/8" 

Neck length 4-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface). . 40" 
Screen Dimensions (Minimum): 

Greatest width 21-7/16" 

Greatest height 16-7/8 

Diagonal 22-13/16" 

Projected area 332 sq. i 

Weight (Approx.) 32-1/2 lbs 

Operating Position Any 

Cap Recessed Small Cavity (JEDEC No. J 1-21' 

Bulb J192A/B 

Base Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203), or 

Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.B6-63) 
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24AUP4 
PICTURE TUBE 



Basing Designation for BOTTOM VIEW . . . 

Pin 1- Heater (e) 
Pin 2-Grid No.l Al>\ 
Pin 6 -Grid No. 4 / V===J \ 
Pin 10-Grid No. 2 X*/- ::: ~NK 
Pin 11 - Cathode cC U /s\>p 
Pin 12 -Heater (sSLA^ 

GRID-DRIVE* SERVICE 

Unless otherwise specified, voltage val 
with respect to cathode 
Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE 


12L 

Cap- Ul tor 

(Grid No.3, 
Grid No.5, 
Collector) 
C- External 
Conduct i ve 
Coating 

ues are positive 

120000 max. volts 
\12000* min. volts 

1000 max. volts 
500 max. volts 
500 max. volts 

200 max. volts 

140 max. volts 

max. volts 

2 max. volts 

410 max. volts 
180 max. volts 
180 max. volts 

00 and 20000 volts 
00 and 500 volts 

-75 to +400 volts 

-Cutoff-Range Chart 
Grid-Drive Service 

e as determined for 

pt v ideo drive is a 

posi five vol tage 

-25 to +25 /ia 


GR ID-No. 4 (FOCUSING) VOLTAGE: 








GR ID-No. 2 VOLTAGE 




GRID-No.l VOLTAGE: 
















PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect t 

During equipment warm-up pt 

not exceeding 15 seconds 

After equipment warm-up pe 

Heater positive with respect t 

Equipment Design Ranges: 

Vith any uLtor voltage (Ec 5 k) 
and grtd-Mo.a voltage (E Cp i 
Grid-No. 4 Voltage for 

focus§ 

Grid-No. 1 Voltage (E c <k) for 
visual extinction of 


o cathode: 
?riod 

'iod . . . 
o cathode. 

between 120 
1) between 2 

.See Raster 
for 

. Same valu 
E Cl k exce 


Grid-No. 1 Video Drive from 
Raster Cutoff (Black Level): 
White-level value 
(Peak positive) 


V *,*: See next page. 





4-59 



ELECTRON TUBE DIVISION 

IADIO COIPOIATION OF AMEIICA, HAKIISON, NIW JEISEY 



TENTATIVE DATA 1 
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PICTURE TUBE 




Grid-No. 2 Current 

Field Strength of Adjustable 
Centering Magnetf 



Examples of Use of Design Ranges: 

Vith ultor voltage of 
and grid-Mo. s voltage of 

Grid-No. 4 Voltage for focus . . . 

Grid-No. 1 Voltage for visual 
extinction of focused raster. . 

Grid-No. 1 Video Drive from 
Raster Cutoff (Black Level): 
White-level value 



Maximum Circuit Values; 

Grid-No. 1-Ci rcuit Resistance. 



-15 to +15 /ia 
to 8 gausses 



volts 
volts 

volts 



1 


8oo 
300 





75 


to 


+400 


-35 


to 


-72 


35 


to 


72 



vol ts 



volts 



1.5 max. megohms 



CATHODE-DRIVE" SERVICE 



Unless otherwise specified, voltage values are Positive 
with respect to grid M0.1 
Maximum Ratings, Design-Center Values: 
ULTOR-TO-GRID-No.l VOLTAGE i?9999* m ? x ' 

3RID-No.4-T0-GRID-No.l VOLTAGE: 

Positive value 

Negative value 

GRID-No.2-T0-GRID-No.l VOLTAGE 

GRI[>-No.2-T0-CATH0DE VOLTAGE 

CATHODE-TO-GR I O-No . 1 VOLTAGE : 

Positive-peak value 

Positive-bias value 

Negative-bias value 

Negative-peak value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period. . . . 
Heater positive with respect to cathode. 



0000 


max. 


volts 


2000* 


min. 


vol ts 


1000 


max. 


vol ts 


500 


max. 


volts 


640 


max. 


vol ts 


500 


max. 


volts 


200 


max. 


volts 


140 


max. 


volts 





max. 


vol ts 


2 


max. 


vol ts 



410 
180 
180 



max. 
max. 
max. 



volts 
volts 
vol ts 



Equipment Design Ranges: 

Vith any ultor-to-grid-ffo. 1 voltage (Ec 5 g 1 ) between 12000 

and 20000 volts and gr\d-No.2-to-grid-No. 1 voltage (Ec 2 g^ 
between 225 and 640 volts 
Grid-No. 4-to-Grid-No.l Voltage 

for focus§ -75 to +400 volts 

Cathode-to-Gr id-No. 1 Voltage 

(Ekgj.) f° r visual extinction 

of focused raster See Raster-Cutoff-Range Chart 



V* § t ■; 



See next page. 



for Cathode-Drive Service 



4-59 



ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW 



TENTATIVE DATA 2 




24AUP4 
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Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 

(Black Level): 

White-level value 

(Peak negative) Same value as determined for 

E kgi except video drive is 

negat ive voltage 

Grid-No. 4 Current -25 to +25 /ia 

Grid-No. 2 Current -15 to +15 /ia 

Field Strength of Adjustable 

Centering Magnet* to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid- 

No.i voltage of 18000 vol 

and grid-No. 2-to-grid- 

ffo.i voltage of 300 volts 

Grid-No. 4-to-Grid-No.l 

Voltage for focus -75 to +40C volts 

Cathode-to-Grid-No.l Volt- 
age for visual extinction 
of focused raster 33 to 60 volts 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black Level): 
White-level value -33 to -60 volts 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

a 

Grid drive is the operating condition in which the video signal varies' 
the grid-No. 1 potential with respect to cathode. 

This value is a working design-center minimum. The equivalent abso- 
lute minimum ultor-or ul tor-to-grid-No. 1 voltage is 11.000 volts, be- 
low which the serviceability of the 24AUPU will be impaired. The 
equipment designer has the responsibility of determining a minimum 
design value such that under the worst probable operating conditions 
involving supply-voltage variation and equipment variation the abso- 
lute minimum ultor-or ul tor-to-gr id-No. 1 voltage is never less than 

. 11.000 volts. 

* The grid-No. u voltage or gr id-No.u-to-gr id-No. 1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ul tor-to- 
grid-No. 1 voltage) or grid-No. 2 voltage (or gr id-No. 2-to-gr id-No. 1 
voltage) within design ranges shown for these items. 

' Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-l/u". Excluding extraneous fields, the center of the un- 
deflected focused spot will fall within a circle having a 1/2-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2-inch deflec- 
tion of the spot from the center of the tube face. 

Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No. 1 and other elec- 
trodes. 

For X-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 
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RASTER-CUTOFF-RANGE CHARTS 
GRID-DRIVE SERVICE 
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200 300 400 

GRID-N«2-T0-GRID-N«I VOLTS 



ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CS-99I8 




24AUP4 
PICTURE TUBE 




-SCREEN WIDTH 21 7, 6 MIN." 




SHORT SMALL -SHELL 

OUOOECAL 6- PIN BASE 

JEOEC CROUP 4, KWB6-203 

OR 

SMALL -SHELL 

OUOOECAL 6-PIN BASE, 

ARRANGEMENT I 

JEOEC GROUP 4, N*B6-63 

(NOTE 3) 
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ELECTRON TUBE DIVISION 

*ADIO COIPOKATION OF AMEIICA. HAIBISON, N€W JERSEY 



CE-9917A 



24AUP4 
PICTURE TUBE 



- e'V'± V 



4fe* 
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ELECTRON TUBE DIVISION 

IADIO COIfOIATION OF AMEIICA. HAMISON. NEW JEISEY 



CE-9917B 



jf 



24AUP4 
PICTURE TUBE 



SEE NOTE 6 ' 




3 / 4 MIN. 



\ *MA 

\ SUI 
6°J U 



DETAIL OF PANEL 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI- 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE J EDEC No. G- I 16 ( SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC ' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 

NOTE *: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN- 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 



4-59 



ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



CE-9917C 



24AUP4 
AVERAGE DRIVE CHARACTERISTICS 






CATHODE -DRIVE SERVICE 

Ef = 6.3 VOLTS E-f 

ULTOR-TO-GRID-N»l VOLTS = 16000 UL 

CATHODE BIASED POSITIVE WITH GR 

RESPECT TO GRID N*l TO GIVE F 

FOCUSED RASTER CUTOFF. F 

RASTER FOCUSED RA 

AT AVERAGE BRIGHTNESS. / 

RASTER SIZE = 2l"x 16" RA 


GRID-DRIVE SERVICE 
= 6.3 VOLTS 
TOR VOLTS =16000 
ID N*l BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
"OCUSED RASTER CUTOFF. 
STER FOCUSED 
\T AVERAGE BRIGHTNESS. 

STER SIZE = 2l"x 16" 
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20 40 60 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 



ELECTRON TUBE DIVISION 

IADIO COIPOIATION OP AMMICA, HAIIISON, NEW JEISEY 



80 
92CM-9352 



J 



24AUP4 
AVERAGE DRIVE CHARACTERISTICS 



CATHODE-DRIVE SERVICE 
Ef =6.3 VOLTS I 
ULTOR-TO-GRlD-N*l VOLTS = I 
12000 TO 20000 ( 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N*l TO GIVE 
FOCUSED RASTER CUTOFF. 


GRID-DRIVE SERVICE 
1^=6.3 VOLTS 

JLTOR VOLTS =12000 TO 20000 
5RID N*l BIASED NEGATIVE. WITH 
RESPECT TO CATHOOE TO GIVE 
FOCUSED RASTER CUTOFF. 
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20 40 60 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 



ELECTRON TUBE DIVISION 

RADIO CORPORATION Of AMIIICA. HARRISON. NEW JEISEY 



80 
92CM-935I 



^ 



24CP4-A 
KINESCOPE 



RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 

General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10% amp 

Direct I nterelectrode Capacitances: 
Grid No.l to all other electrodes .... 6 mif 

Cathode to all other electrodes 5 /j/xf 

External conductive coating to ultor* . . {750 max. ^uf 

\500 mm. /i/xf 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 71% 

Phosphor (For Curves, see front of this section). . P4 — Sulfide Type 

Alumi nized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx. J: 

Diagonal 90° 

Horizontal 85° 

Vertical 68° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 21-1/8" ± 3/8" 

Greatest width 22-11/16" ± 1/8" 

Greatest height 18-7/16" ± 1/8" 

Diagonal 24" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width 21-1/4" 

Greatest height 16-3/4" 

Diagonal 22-5/8" 

Projected area 319 sq. in. 

Weight (Approx.) 35 I bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No. J 1-21) 

Bulb J192 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

Basing Designation for BOTTOM VIEW 12N 

Pin 1 - Heater c ^f s. Cap - Ultor 

Pin 2 - Grid No.l /V___j\ (Grid No. 3, 

Pin 10 - Grid No. 2 ""^L Collector) 

Pin 11 - Cathode W ^v/^ c ~ External 

Pin 12 - Heater ®si»i<^£) Conductive 

(i)"(!5) Coating 

* The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc vol tage for accelerating the electrons in the beam prior 
to its deflection. In the 2UCP4-A, the ultor function is performed by 

?rid No. 3. Since grid No. 3 and col 1 ector are connected together within 
he 24CPU-A, they are collectively referred to simply as "ultor" for 
convenience in presenting data and curves- 
-*- Indicates a change. 



NOV. 1. 1955 n*WV«ON DATA1 

RADIO CORPORATION OF AMEIICA. HARRISON, NEW JERSEY 



.Ay 



jp 



24CP4-A 
KINESCOPE 



GRID-DRIVE* SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 
Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE : . . 20000 max. volts 

GRID-No.2 VOLTAGE 500 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. 

Positive bias value max. 

Positive peak value 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . . . 

After equipment warm-up period 

Heater positive with respect to cathode . 



vol ts 
vol ts 
volts 



410 max. volts 
180 max. volts 
180 max. volts 



Equipment Design Ranges: 

With any ultor voltage (Ecqk) between 16000* and 20000 volts 
and grid-No. 2 voltage (E C2 ^) between 200 and 500 volts 

Grid-No. 1 Voltage for 
Visual Extinction of 

Focused Raster -9.3% to -24% of E c? k 

Grid-No. 1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Grid-No. 2 Current 



volts 



9.3% to 24% of E C9 k 
-15 to +15 z 



Focus ing-Coil Current (DC) 

on-Trap Magnet Current 
(Average)** 



Minimum Field Strength of 
PM Ion-Trap Magnet§ . . . . 

Field Strength of Adjustable 
Centering Magnet 




vol ts 
^iamp 



gausses 



gausses 



Examples of Use of Design Ranges: 

With ultor voltage of 16000 18000 

and grid-No. 2 voltage of 300 400 

Grid-No. 1 Voltage for 
Visual Extinction of 
Focused Raster -28 to -72 -37 to -96 

A Grid drive is the operating condition in which the video signal vari 
the grid-No. 1 potent i-al with respect to cathode. 



volts 
volts 



vol ts 



*,°,**.§: See next page. 



-*- Indicates a change. 



NOV. 1, 1955 



TUBE DIVISION 

IAOIO COIPOIATION Of AMI IICA, HAIIISON. NEW JflSEY 



DATA 1 



^ 



So 



24CP4-A 
KINESCOPE 



Grid-No. 1 Video Drive 






from Raster Cutoff 






(Black Level): 






White-level value 






(Peak positive) 


28 to 72 37 to 96 


volts 


Focus ing-Coil Current (DC). . 


108 ± 20% 115 ± 20% 


ma 


Minimum Field Strength of 






PM Ion-Trap Magnet 


33 35 gausses 


Maximum Circuit Values: 






Grid-No. 1-Ci rcuit Resistance. 


1.5 max. meqohms 


CATHODE-DRIVE" SERVICE 




Unless otherwise specified, 


voltage values are posit 


ive 


with respect 


to grid No. 1 




Maximum Ratings, Design-Center 


Values: 




ULTOR-TO-GRID-No.l VOLTAGE. . 


20000 max. 


volts 


GRItVNo.2-T0-GRItVNo.l VOLTAGE 


625 max. 


vol ts 


GRID-No.2-T0-CATH0DE VOLTAGE. 


500 max. 


volts 


CATHODE-TO-GRIC^No.l VOLTAGE: 




Positive bias value .... 


125 max. 


volts 
volts 


Negative bias value .... 


max. 


Negative peak value .... 


2 max. 


volts 


PEAK HEATER-CATHODE VOLTAGE: 






Heater negative with respect 


to cathode: 




During equipment warm-up period 




not exceeding 15 seconds 410 max. 


volts 


After equipment warm-up period 180 max. 


volts 


Heater positive with respect 


to cathode . 180 max. 


volts 


Equipment Design Ranges: 






With any ultor-to-grid-No.i voltage (Ecogj) between 






16000* and 20000 


volts 


and grid-No. 2-to-grid-Ho. 1 voltage f£ Coft J between 






220 and 620 


volts 


Cathode-to-Grid-No.l Voltage 






for Visual Extinction 






of Focused Raster 


8.5% to 19.4% of Ec 29l 


volts 


Cathode-to-Grid-No.l Video 




Drive from Raster Cutoff 






(Black Level ) : 






White-level value 






(Peak negative) 


8.5% to 19.4% of Ec 2 g! 


vol ts 


■ Cathode drive is the operating condition in which the video 


si gnal 
other 


varies the cathode potential with 


respect to grid No. 1 and the 


electrodes. 






* Brilliance and definition decrease with decreasing ultor volt 


age or 
ul tor- 


ul tor-to-grid-No. 1 voltage. Ingeneral, the ultor voltage or the 


to-grid-No.l voltage should not be 


less than 16000 volts. 




°: See next page. 


-*- I ndicates a 


change. 



NOV. 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 2 



.*/ 



4 ¥ 



24CP4-A 
KINESCOPE 



Grid-No.2 Current 

Focusing-Coil Current (DC) . 

Ion-Trap Magnet Current 
(Average) 

Minimum Field Strength of 
PM Ion-Trap Magnet§. . . . 

Field Strength of Adjustable 
Centering Magnet 



^5 to +15 

108 ± 20* 



V 16000 



^amp 



x 30 



V 16000 ^ 
to 8 



gausses 



gausses 



Exaaples of Use of Design Ranges: 

With ultqr-to-grid-No.i 

voltage of 

and grid-No. a-to-grid-No. l 

voltage of 

Cathode-to-Grid-No.l Voltage 

for Visual Extinction 

of Focused Raster 

Cathode-to-Grid-No.l Video 

Drive from Raster Cutoff 

(Black Level) : 

White-level value 

(Peak negative) 
Focusing-Coil Current (DC) . . . 
Minimum Field Strength of 

M Ion-Trap Magnet 

Max i nun Circuit Values: 

Grid-No. 1-Circu it Resistance . . 



16000 
300 



18000 



volts 
volts 



25 to 58 34 to 78 volts 



25 to 58 
108 ± 20% 

33 



34 to 78 
115 ± 20$ 



volts 
ma 



35 gausses 



1.5 max. megohms 



For specimen focusing coil similar to JETEC Focusing 
tioned with air gap toward kinescope screen and cente 



Coil No. 109 posi- 

_. _„ r ter 1 ine of air gap 

3 inches from Reference Line (See Dimensional Outline). The indicated 
current is for condition with sharp focus at center of picture area 
and combined grid-No. 1 voltage and video-signal voltage adjusted to 
produce a highlight brightness of 30 foot-lamDerts measureo on an In- 
dian Head Test Pattern set for'a 21" x 16' picture size. 
For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid No. l 
and grid No. 2 and rotated to give maximum brightness. 

For specimen PM ion-trap magnet, such as Heppner Model No.E437 ( or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range for 
the strength of the PM ion-trap magnet should be added to the minimum 
value. The maximum strength of this magnet should not exceed the 
specified minimum value by more than 6 gausses. This procedure will 
insure use of a PM ion-trap magnet allowing adequate adjustment to 
permit satisfactory performance without loss of highlight brightness. 



For X-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 



•vindicates a change. 



NOV. 1, 1955 



TUK DIVISION 

IADIO GOirOtATION OF AMCIICA. HAItlSON, NCW JflSiY 



DATA 2 



24CP4-A 
AVERAGE DRIVE CHARACTERISTICS 




CATHODE -DRIVE SERVICE GRID-DRIVE SERVICE 
E.p = 6.3 VOLTS E f = 6.3 VOLTS 
ULTOR-TO-GRID-N* 1 VOLTS = 16000 ULTOR VOLTS = 16000 
CATHODE BIASED POSITIVE WITH GRID N* 1 BIASED NEGATIVE WITH 
RESPECT TO GRID N* 1 TO GIVE RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF FOCUSED RASTER CUTOFF 
RASTER FOCUSED RASTER FOCUSED 

AT AVERAGE BRIGHTNESS AT AVERAGE BRIGHTNESS 

RASTER SIZE = 2l"x 16" RASTER SIZE= 2l" x |6" 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 



JUNE 17, 1955 



TUBE DIVISION 

IADK> COtfOtATION Of AMEIICA. HAIIISON. NEW ittStt 



80 
92CM-8646 




24CP4-A 
KINESCOPE 




SCREEN WIDTH 21 '4 MIN.- 



■22'lfeVV- 




SMALL-SHELL DUODECAL. 

5- PIN BASE (NOTE 3) 

JETEC N8B5-57 



NOV. 1, 1955 



TUBE DIVISION 

IADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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24CP4-A 
KINESCOPE 



So 



92CL-8233RI 
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NOV. 1, 1955 



TUBE DIVISION 

IAOIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



CE-8233RIE 




24CP4-A 
KINESCOPE 




3/ 4 MIN* 



T 



SEE NOTE 6 " 



^ MOLD- MATCH LINE 



^SPLICE LINE 



I 



DETAIL OF PANEL 



MOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No. 6. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 16 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC OF THE 
GAUGE WITH THE GLASS FUNNEL. 

MOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 

MOTE 4: THE DRAWING SHOWS THE Ml N I MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE CON- 
TACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. EX- 
TERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
MOTE 6: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT- 
LESS CLOTH. 

MOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN- 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
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TUBE DIVISION 

IAOIO COIPOtATION OF AMEIICA. HAHISON, NEW JIISCV 



CE-8233RIC 



24CP4-A 
AVERAGE DRIVE CHARACTERISTICS 




' i i i i i i i i i i i i i i i i i i i i i i i 

CATHODE-DRIVE SERVICE 
Ef = 6.3 VOLTS 
ULTOR-TO-GRID-Nai VOLTS = 

16000 TO 20000 
; CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N« I TO GIVE 
; FOCUSED RASTER CUTOFF 

i i i i i i i 



i i i i i i i r i i i i i i r i r i i i i i > i 
GRID-DRIVE SERVICE 

E.p = 6.3 VOLTS 

ULTOR VOLTS = 16000 TO 20000 

GRID N*l BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 



i i i i i ' i 



-CATHODE DRIVE 
-GRID DRIVE 



3.0 



20 40 60 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 




MAY 24, 1955 



TUBE DIVISION 

■AOIO COUOtATION OF AMIIICA, HAUISON. NfW JUSEV 



92CM-8626 



24DP4-A 
KINESCOPE 




RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 



ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 ± 10$ amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 6 /j/xf 

Cathode to all other electrodes 5 /i/xf 

External conductive coating to ultor*. . . J 750 max. /x/zf 

\500 min. /i/xf 

Faceplate, Spherical Filterglass 

Light transmission (Approx.) 71$ 

Phosphor (For Curves, see front of this Section). . P4 — Sulfide Type 

Aluminized 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 90° 

Horizontal 85° 

Vertical 68° 

Ion-Trap Gun Requires External Single-Field Magnet 

Tube Dimensions: 

Overall length 21-1/8" ± 3/8" 

Greatest width 22-11/16" ± 1/8" 

Greatest height 18-7/16" ± 1/8" 

Diagonal 24" ± 1/8' 

Screen Dimensions (Minimum): 

Greatest width 21-1/4' 

Greatest height 16-3/4" 

Diagonal 22-5/8*' 

Projected area 319 sq. in, 

Weight (Approx.) 35 1 bs 

Mounting Position Any 

Cap Recessed Small Cavity (JETEC No.Jl-21' 

Bulb J192 

Base Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

Basing Designation for BOTTOM VIEW 12L 



Pin 1 - Heater 
Pin 2 - Grid No.l 
Pin 6 - Grid No. 4 
Pin 10 - Grid No. 2 
Pin 11 - Cathode 
Pin 12 - Heater 



•: See next page. 




Cap - Ultor 

(Grid No. 3, 
Grid No. 5, 
Collector) 
C - External 

Conductive 
Coating 
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24DP4-A 
KINESCOPE 



GRID-DRIVE* SERVICE 

Unless otherwise specified, voltage values are 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULT0R # VOLTAGE 

GRID-No.4 VOLTAGE: 

Positive value 

Negative value* 

GRID-No.2 VOLTAGE , 

GRID-No.l VOLTAGE: 

Negative bias value , 

Positive bias value 

Positive peak value , 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
During equipment warm-up period 

not exceeding 15 seconds. 
After equipment warm-up period . . 
Heater positive with respect to cathode 

Equipment Design Ranges: 



Positive 



20000 max. volts 



1000 
500 
500 

125 

2 



410 
180 
180 



max. 
max. 
max. 



volts 
volts 
volts 



max. volts 
max. volts 
max. volt 



max. volts 
max. volts 
max. volts 



With any ultor voltage (Ec~k) 
and grid-Mo. 2 voltage (Ec a k) 
Grid-No. 4 Voltage for 

Focus with Ultor 

Current of 100 /iamp 

Grid-No. 1 Voltage for 

Visual Extinction of 

Focused Raster 

Grid-No. 1 Video Drive from 

Raster Cutoff (Black Level): 

White-level value 

(Peak positive) 

Grid-No. 4 Current 

Grid-No. 2 Current 

Ion-Trap Magnet Current 

(Average)** 



between 16000* and 20000 volts 
between 200 and $00 volts 



-0.4% to +2.2% of E C5 k volts 
-9.3% to -24% of E C2 k volts 



9.3% to 24% of E c?k volts 
-25 to +25 /xamp 
-15 to +15 Aiamp 



Minimum Field Strength of 
PM Ion-Trap Magnet§. . . 



Field Strength of Adjustable 
Centering Magnet 



4 



x 30 



-cjjk_ 
16000 

— 2— x 33 

16000 

to 8 



gausses 



gausses 



A Grid drive is the operating condition in which the ' 
the grid-No. 1 potential with respect to cathode. 



# ,*,^,**,§: See next page. 
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Examples of Use of Design Ranges 

Vith ultor voltage of 
and grid-No. 2 voltage of 

Grid-No. 4 Voltage for 
Focus with Ultor 
Current of 100 /xamp. . . 

Grid-No. 1 Voltage for 
Visual Extinction of 
Focused Raster 

Grid-No. 1 Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 

Minimum Field Strength of 
PM Ion-Trap Magnet . . . 



16000 


18000 


volts 


300 


400 


volts 


to +350 


-75 to +400 


volts 



•28 to -72 

28 to 72 
33 



-37 to -96 vol ts 



37 to 96 
35 



Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. 



volts 
gausses 

megohms 



CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid Mo. 1 
Maximum Ratings, Design-Center Values: 

ULT0R # -T0-GR I O-No.l VOLTAGE 20000 max. volts 

GRID-N0.4-TO-GRID-N0.I VOLTAGE: 

Positive value 1000 max. volts 

Negative value* 500 max. volts 

GRID-No.2-T0-GRI0-No.l VOLTAGE 625 max. volts 

GRID-No.2-T0-CATH0DE VOLTAGE 500 max. volts 

CATHODE-TO-GRID-No.l VOLTAGE: 

Positive bias value 125 max. volts 

Negative bias value max. volts 

Negative peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. . . . 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

• The "ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc vol tage for accelerating the electrons in the beam prior 
to its deflection, in the 24DP4-A, the ultor function is performed by 
grid No. 5. Since grid No. 5, grid No. 3, and col lector are connected to- 
gether within the 2UDP4-A, they are collectively referred to simply as 
■ultor" for convenience in presenting data and curves. 
This value has been spec if ied to take care of the condition where an ac 
voltage is provided for dynamic focusing. 

" Cathode drive is the operat i ng cond it ion in which the video signal varies 
the cathode potent ial with respect to grid No.l and the other electrodes. 

*,**,§: See next page. 
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Equipment Design Ranges: 








Vith any ultor-to-grid-No. 1 vo 


ltage (E c gl 

lOOOO 


between 






* and 20000 


volts 


and grid-No. 2-to-grid-No. l voltage (Ec g,) 


between 








220 and 620 


volts 


Grid-No. 4-to-Gr id-No. 1 Voltage 








for Focus with Ultor 








Current of 100 /iamp 


0% to 2.6% of E CCQ1 


volts 


Cathode-to-Grid-No.l Voltage 








for Visual Extinction 








of Focused Raster 


8.5% to 19.4* of Ec9Qi 


volts 


Cathode-to-Grid-No.l Video 








Drive from Raster Cutoff 








(Black Level): 








White-level value 








(Peak negative) 


8.5% to 19.4% of E c ? qi 


volts 


Grid-No. 4 Current 


-25 to 


+25 


/zamp 


Grid-No. 2 Current 


-15 to +15 


/^amp 


Ion-Trap Magnet Current 


/ E C591 






(Average)** 


x 30 


ma 


V 16000 




Minimum Field Strength of 


fessi 






PM Ion-Trap Magnet§ 


x -33 gausses 




V 16000 






Field Strength of Adjustable 








Centering Magnet 


to 8 gausses 


Examples of Use of Design Ranges 


: 






Vith ultor-to-grid-No. i 








voltage of 


16000 


18000 


volts 


and grid-No. 2-to-grid-No. l 








voltage of 


300 


400 


volts 


Grid-No. 4-to Grid-No. 1 Voltage 








for Focus with Ultor 








Current of 100 /xamp 


to 415 


to 470 


volts 


Cathode-to-Grid-No.l Voltage 








for Visual Extinction 








of Focused Raster 


25 to 58 


34 to 78 


volts 


Cathode-to-Grid-No.l Video 








Drive from Raster Cutoff 








(Black Level): 








White-level value 








(Peak negative) 


25 to 58 


34 to 78 


volts 


Minimum Field Strength of 








PM Ion-Trap Magnet 


33 


35 gausses 


Maximum Circuit Values: 








Grid-No. 1-Ci rcuit Resistance . 




1.5 max. megohms 


*,**,§: See next page. 
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Brilliance and definition decrease with decreasing ultor voltage or 
ultor-to-gr id-No. 1 vol tage. In general , the ul tor voltage or ultor-to- 
grid-No.l voltage should not be less than 16000 volts. 
For JETEC Ion-Trap Magnet No. 117, or equivalent, located with the 
trailing edge of the pole pieces located over the gap between grid 
No.l and grid No. 2 and rotated to give maximum brightness. 
For specimen PM ion-trap magnet, such as Heppner Model N0.EU37, or 
equivalent, located in optimum position and rotated to give maximum 
brightness. For a given equipment application, the tolerance range 
for the strength of the PM ion-trap magnet should be added to the 
minimum value. The maximum strength of this magnet should not exceed 
the specified minimum value by more than 6 gausses. This procedure 
will jnsure use of a PM ion-trap magnet allowing adequate adjustment 
to perm it satis factory performance without loss of highl ight brightness. 



For X-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

DIMENSIONAL OUTLINE 

for Type 24DP^-A is the same as that shown for Type 

24CPH-A, except that the 2WPII-A has a Small -Shell 

Duodecal 6-Pin Base 



CURVES 

for Type 24DP4-A are the same as those shown for 

Type 2WP4-A 
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24YP4 X * 

KINESCOPE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 



The 24YP4 is the same as the 24DP4-A except for the following 
items: 

Direct I nterelectrode Capacitances: 

External conductive coating to ultor. . . (}™ m ? x * ^\ 
M \1200 mm. ^xf 
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RECTANGULAR METAL-SHELL TYPE METAL-BACKED SCREEN 
MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

^ Current 0.6 amp 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6 fifif 

Cathode to All Other Electrodes 5 wjA 

Faceplate, Spherical Frosted Filterglass 

Light Transmission (Approx.) 66% 

Phosphor (For curves, see front of this Section) . . P4 — Sulfide Type 

Fluorescence White 

Phosphorescence White 

Persistence Short 

Focusing Method Magnetic 

Deflection Method Magnetic 

Deflection Angles (Approx.): 

Diagonal 90° 

Horizontal 85° 

Vertical 69° 

Ion-Trap Gun .... Requires External, Single-Field Magnet 

Tube Dimensions: 

Maximum Overall Length 22-3/16" 

Greatest Diagonal 26-7/8" ± 1/4" 

Greatest Width 25-1/4" ±3/16" 

Greatest Height 19-15/16" ±3/16" 

Screen Dimensions (Minimum): 

Greatest Width 23-7/16" 

Greatest Height 18-1/8" 

Diagonal ..... 25-1/16" 

Weight (Approx.) 30 lbs 

Mounting Position Any 

Ul tor* Terminal Metal-Shell Lip 

Base Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

BOTTOM VIEW 

Pin 1- Heater /* \ Metal -Shell 
Pin 2-Grid No.l ( /ZZZZ? \ Lip- 
Pin 10-Grid No.2 cK/f^TS® Ul tor- 
Pin 11- Cathode \Y A \AT (Grid No.3, 
Pin 12 -Heater ^£ 1 Q9 Collector) 

GRID-DRIVE* SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to cathode 
Maximum Ratings, Design-Center Values'. 
ULT0R # VOLTAGE 18000 max. volts 

k : See next page. 
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GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 125 max 



500 max. volts 



Positive bias value 
Positive peak value 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . . 

After equipment warm-up period . . . 

Heater positive with respect to cathode 

Equipment Design Ranges: 

With' any ultor voltage (E C gk) 



max. 
2 max. 



410 max. 
180 max. 
180 max. 



vol ts 
volts 
volts 



volts 
volts 
volts 



between 16000* and 18000 volts 
(Ec2k) between 200 and 500 volts 



and grid-Mo, 2 voltage 

Grid-No.l Voltage for 
Visual Extinction of 

Focused Raster 12.3% to 24.3% of E C 2k 

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Grid-No. 2 Current 



12.3% to 24.3% of E c2 k 
-15 to +15 



\ylM}* 110 J 



volts 



volts 
/^amp 



16000 
300 



Focusing-Coil Current (DC) 00 . 

Field Strength of Single-Field 

Ion-Trap Magnet (Approx.) . 
Field Strength of Adjustable 

Centering Magnet 

Examples of Use of Design Ranges: 

With ultor voltage (E C gk) of 
and grid-No. voltage (E C2 f t ) of 

Grid-No.l Voltage for 
Visual Extinction of 

Focused Raster -37 to -73 

Grid-No.l Video Drive 
from Raster Cutoff 

(Black Level): 
White-level value 

(Peak positive) 
Focusing-Coil Current (DC). . 
Ion-Trap Magnet 

(Rated Strength) 



± 10% 




16000 
400 



gausses 



gausses 



volts 
volts 



-49 to -97 volts 



37 to 73 
110 ± 10% 

50 



49 to 97 
110 ± 10% 

50 



volts 
ma 

gausses 



4 Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential with respect to cathode. 



•, ,°°: See next page. 
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Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 1.5 max. megohms 

CATHODE-DRIVE" SERVICE 

Unless . otherwise specified, voltage values are positive 
with respect to grid No.i 
Maximum Ratings, Design-Center Values: 

ULTOR*-T0-GRID-No.l VOLTAGE 18000 max. volts 

GRID-No.2-T0-GRID-No.l VOLTAGE 625 max. volts 

GRIO-No.2-T0-CATH0DE VOLTAGE 500 max. volts 

CATHODE-TO-GRID-No.l VOLTAGE: 

Positive bias value 125 max. volts 

Negative bias value max. volts 

Negative peak value 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . . . 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

Vith any ultor-to-grid-No. 1 voltage (Ef-^gj^) between 

16000* and 18000 volts 
and grid-No. 2-to-grid-No. 1 voltage (E C2 g 1 ) between 

320 and 620 volts 
Cathode-to-Grid-No.l Voltage 
for Visual Extinction 
of Focused Raster .... 11% to 19.7% of E c2 gi volts 
Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

{Peak negative) 11% to 19.7% of E c2q i volts 
Grid-No. 2 Current _ -15 to +15 /xamp 

± 10% 



Focusing-Coil Current (DC) 00 ' '-^i_ 



• [-71 



The 'ultor' in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the 27MP4, the ultor function Is performed by 
grid No. 3. Since grid N0.3 and collector are connected together withir 
the 27MPU t they are collectively referred to simply as 'ultor' for con- 
venience in presenting data and curves. 

Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes. 

Brilliance and definition decrease with decreasing ultor voltage or 
ultor-to-grid-Mo.l voltage, in general, the ultor voltage or the ultor- 
to-grid-No. 1 voltage should not be less than 16000 volts. 



See next page. 
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Field Strength of Single-Field 
Ion-Trap Magnet (Approx.) . . 

Field Strength of Adjustable 
Centering Magnet 



4 



!£Mx 50 
16000 



to 8 



Examples of Use of Design Ranges: 

With ultor-to-grid-Jfo.i 

voltage (E C3 g 1 ) of 16000 

and grid-Ho . 2-t o-grxd-Mo . 1 

voltage (E C2 g 1 ) of 300 

Cathode-to-Grid-No.l Voltage 
for Visual Extinction 

of Focused Raster 33 to 59 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 

(Black Level): 
White-level value 

( Peak negat i ve) -33 to -59 
Focus ing-Coil Current (DC) . . 110 ± 10$ 
Ion-Trap Magnet (Rated Strength) 50 

Maximum Circuit Values: 

Gr id-No. 1-Circu it Resistance 



400 



gausses 



gausses 



volts 



volts 



44 to 79 volts 



-44 to 


-79 


volts 


110 ± 


10$ 


ma 


50 




gausses 



1.5 max. megohms 



00 For specimen focusing coil similar to JETEC Focusing Coil No. 109 
positioned with air gap toward kinescope screen and center line of air 
gap 3 inches from Reference Line (see Dimensional Outline). The In- 
dicated current is for condition with combined bias voltage and video 
signal voltage adjusted to produce a highlight brightness of 3° foot- 
lamberts on a 23-7/16' x 18-1/8" picture area sharply focused at center 
of screen. 



For x-ray shielding considerations , see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section. 
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Shape of Meek- Funnel Section with Indication of Recom- 
mended Approximate Inside Contour of Yoke Based on 
Dimensions of Reference-Line Gauge (JETEC Mo. 116) 
Shoum at Front of this Section. 



^METAL SHELL 




DEFLECTION FIELD CAN 

.-EXTEND UP TO THIS PLANE 

FOR MAXIMUM SENSITIVITY 



CONTOUR OF YOKE 
APPROX. 



.EFFECTIVE CENTER 
OF DEFLECTION 



-PATH OF BEAM 
APPROX. 



BEAM DIAMETER 
.IOO" APPROX. 



02CS-7008 
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SEE 

(NOTE 7) 




(NOTE 0" 



_SCREEN # WIOTH_ 
23 7 /fo MIN. 



-25'/ 4 "±3 /|6 '. 



GRID N«3 

COLLECTOR 

LIP- TERMINAL 




EXTERNAL 

INSULATMG 

COATING 



\SMALL- SMELL DUOOECAL 
N 5-PIN BASE (NOTE 4te) 
JETEC Nt85-57 



AUG. 1, 1953 



TUBE DEPARTMENT 

■ADfO COtPOtATION Of AMIIICA, HAIIISON. NEW JEKEV 



CE-7924A 



27MP4 
KINESCOPE 






50 




92CL - 7024RI 



AUG. 1, 1953 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



CE-7924B 



& 



27MP4 
KINESCOPE 



MOTE I: APPROXIMATE BOUNDARY OF SPHERICAL SURFACE HAVING 
40" RADIUS. OUTSIDE THIS BOUNDARY, THE CURVATURE OF THE 
SURFACE IS BLENDED INTO THE RIM. (SEE NOTE 2). 

MOTE 2: FACEPLATE SHAPE AT PERIMETER OF SCREEN CONFORMS 
TO SURFACE OF SPHERE HAVING 50" RADIUS. 

MOTE 3: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No. I 16 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER- 
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE 
PLANE CC 1 OF THE GAUGE WITH THE GLASS FUNNEL. 

MOTE %l SOCKET FOR THIS BASE. SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND 
HAVING A DIAMETER OF 3-1/4". 

MOTE 6: METAL SHELL AND GLASS FACE OPERATE AT H IGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST 
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 
VOLTAGE. 

MOTE 6: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No. 6 MAY VARY FROM THE HORIZONTAL AXIS OF THE 
GLASS FACE BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 10°. 

MOTE 7: SUPPORT TUBE IN LIP REGION ONLY AT, CORNERS WITH- 
IN THIS SPACE. 
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27MP4 
AVERAGE DRIVE CHARACTERISTICS 



CATHODE- DRIVE SERVICE | GRID-DRIVE SERVICE 
[E+= 6.3 VOLTS +Ef =6.3 VOLTS 
: ULTOR-TO-GRID-NAI VOLTS = I ULTOR VOLTS= 16000 TO 18000 

16000 TO 16000 4 GRID N*l BIASED NEGATIVE WITH : 
: CATHODE BIASED POSITIVE WITH ± RESPECT TO CATHODE TO GIVE : 
■ RESPECT TO GRID N*l TO GIVE J FOCUSED RASTER CUTOFF 
: FOCUSED RASTER CUTOFF if 
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CATHODE-DRIVE SERVICE 

E^=6.3 VOLTS 

ULTOR-TO-GRID-N«l VOLTS s 
16000 

CATHODE BIASED POSTTIVE WITH 
RESPECT TO GRID N»l TO GIVEl 
FOCUSED RASTER CUTOFF 

RASTER FOCUSED AT AVERAGE 
BRIGHTNESS 

RASTER SIZE=23 7f e "x 16 Ife' 



GRID-DRIVE SERVICE 
E f = 6.3 VOLTS 
ULTOR VOLTS =16000 
GRID N«l BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF 
RASTER FOCUSED AT AVERAGE 
BRIGHTNESS 
RASTER SIZE=23 Tjfe" x 18 Vg 
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AVERAGE DRIVE CHARACTERISTICS 



50 

y 



CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 
E F = 6.3 VOLTS Ef. = 6.3V0LTS 
ULTOR-TO-GRID-NOI VOLTS=I6000 ULTOR VOLTS =16000 
GRID-N«2-T0-GRID-N«I VOLTS GRID-N* 2 -TO- CATHODE VOLTS 
=300 = 300 
CATHODE BIASED POSITIVE WITH GRID N«l BIASED NEGATIVE WITH 
RESPECT TO GRID N0| TO GIVE RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF FOCUSED RASTER CUTOFF 
RASTER FOCUSED AT AVERAGE RASTER FOCUSED AT AVERAGE 
BRIGHTNESS BRIGHTNESS 
RASTER SIZE •' 23 ^ x 18 '/ 8 " RASTER SIZE:23>,6 x islfc" 
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TRANSFER CHARACTERISTICS FOR 










LARGE-AREA CONTRAST RATIO OF 100- 1 
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 



MAR. 30. 1953 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CM-7902 



902-A 
HIGH-VACUUM CATHODE-RAY TUBE 

Supersedes Type Q02 




General : 

Heater,, for Unipotential Cathode: 

Voltage 6.3 ± 10% .... ac or d.c volts 

Current 0.6 amp. 

Direct Interelectrode Capaci tances (Approx. ): 

Grid No.l to All Other Electrodes. ... 7.5 .... u.u.f 

DJi to All Other Electrodes 8.5 .... u.uf 

DJ4 to All Other Electrodes 6.0 .... nnf 

Phosphor (For Curves, see front of this Section) . . . No.l 

Fluorescence Green 

Persistence Medium 

Focusing Method. ... Electrostatic 

Deflection Method Electrostatic 

Overall Length 7-7/16" ± 3/I6" 

Greatest Diameter of Bulb 2" ± 1/16" 

Minimum Useful Screen Diameter 1-3/4" 

Mounting Position Any 

Base Medium Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW 8CD 



Pin 



Pin 



1-Grid No. 2, 
Anode No. 2, 
Deflecting 
Electrode DJ2# 
Deflect i ng 
Electrode DJ3> 

2-Heater, 
Cathode 




Pin 3- Anode No.l 
Pin 4- Deflecting 

Electr.DJi 
Pin 5 -Grid No.l 
Pin 6- Deflecting 

E1ectr.DJ4 
Pin 7- Heater 
Pin 8- No Connec- 
t ion 



DJ t and DJ 2 are nearer the screen 
DJg and DJ 4 are nearer the base 

With DJ 1 positive with respect to DJ2, the spot is de- 
flected toward pin 3. With DJ 3 positive with respect to 
DJ4, the spot is deflected toward pin I. 

The angle between the trace produced by DJ 3 and DJ 4 and 
its intersection with the plane through the tube axis and 
pin I does not exceed 10°. 

The angle between the trace produced by DJ 3 and DJ 4 and 
the trace produced by DJ | and DJ 2 is 90© ± 40. 

Maximum Ratings, Absolute Values: 

ANODE-No.2 & GRID No. 2 VOLTAGE 660 max. volts 

ANODE-No.l VOLTAGE 330 max. volts 

GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative Value 125 max. volts 

Positive Value max. volts 

PEAK VOLTAGE BETWEEN ANODE No. 2 AND 

DEFLECTING ELECTRODE DJi OR DJ 4 385 max. volts 



JULY 1, 1945 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 1 




902-A 
HIGH-VACUUM CATHODE-RAY TUBE 



150 . . 
-60 . . 


. volts 
. volts 


and +10 


uamp. 


0.183 . . 
0.217 . . 


mm/v dc 
. mm/v dc 


139 . . 
117 . . 


v dc/in. 
. v dc/in. 



(continued from preceding page) 

Typical Operation: 

Anode No.2 & Grid No. 2 Voltage* • • 400 600 . . .'. volts 
Anode No. 1 Voltage for Focus 
at 7b% of Grid-No.l Volt- 
age fer Cutoff • . . 100 
Grid-No.l Volt, for Visual Cutoff*. -40 
Max. Anode-No. 1 Current 

Range 4 Between - 
Deflection Sensitivity: 

DJi and DJ2 0.273 

DO3 and DJ4 0.326 

Deflection Factor:** 

DJi and DJ2 93 

DJ3 and DJ4 78 

* Brilliance and definition decrease with decreasing anode-No. 2 voltage. 
In general, anode-No. 2 voltage should not be less than 400 volts. 

• Individual tubes may require between +20* and -35* of the values shown 
with grid-No. 1 voltages between zero and cutoff. 

i Visual extinction of stationary focused spot. Supply should be adjust- 
able to ± 50* of these values. 

See curve for average values. 
** 

Individual tubes may vary from these values by ± 20*. 

Spot Position: 

The undeflected focused spot will fall within a 10-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ | and DJ2- Suit- 
able test conditions are: anode-No. 2 voltage, 600 volts; 
anode-No. I voltage, adjusted for focus; def I ect ing-el ect rode 
resistors, I megohm each for DJ | and DJ4, connected to anode 
No.2; the tube shielded from all extraneous fields. To avoid 
damage to the tube, grid-No. I vo Itage' shoul d be near cutoff 
before application of anode voltages 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1.5 max. megohms 

Impedance of Any Def lecti ng-Electrode 

Circuit at Heater-Supply Frequency 1.0 max. megohm 
Resistance in Any Def lecti ng- 
Electrode Circuit* 4 5.0 max. megohms' 

kk It is recommended that both def lect ing-el ect rode-ci rcui t resistances 
be approximately equal. 



JULY 1, 1945 RCA VICTOR DIVISION DA ™ 1 

IAOIO COtPORATION OF AMEtICA, HAIRISON, NEW JERSEY * 



902-A 
HIGH-VACUUM CATHODE-RAY TUBE 




TYPICAL OSCILLOGRAPH CIRCUIT 




VOLTAGE 

INPUT TO 

DEFLECTING 

ELECTRODES 



92CS-U896R2 



CI: 0.1 uf 
C2: 1.0 >if 

C3 CU C5 C6: 0.05-uT Blocking 
Capacitors * 
Rl R2: l.O Megohm 
R3: 1.3 Megohms 



RU: l-Megohm potentiometer 

R5: 0.3 Megohm 

R6: 0.5-Meqohm Potentiometer 

R7 R8: Dual Z-Megohm potentiometer 

R9 RIO: 2 Megohms 



When cathode is grounded, capacitors should have high voltage rating; 
when anode No. 2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir- 
ect to amplifier output. I n , this service, it is preferable usually 
to remove deflect i ng-elect rode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No. 2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No. 2 
and the deflecting electrodes. 



The license extended to the purchaser of tubes appears in the License Notice 

accompanying them, information contained herein is furnished without assuming 

any. obi igat ions. 
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902-A 
HIGH-VACUUM CATHODE-RAY TUBE 
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4_0F BULB WILL NOT [ 


DEVIATE MORE THAN < 


2° 




IN ANY DIRECTION FROM PERPENDICULAR 




ERECTED AT CENTER OF BOTTOM OF BASE 
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AVERAGE CHARACTERISTICS 




















































3 Ef = 6.3 VOLTS :: 








3 ANODE N£l VOLTS ADJUSTED TO GIVE FOCUS : 
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GRID N2I 



-20 
VOLTS 
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908-A 
OSCILLOGRAPH TUBE 

Supersedes Type go8 




General : 

Heater, for Uni potential Cathode: 

Voltage 2.5 ± 10% .... ac or dc volts 

Current 2.1 amp. 

Direct I nterelectrode Capacitances (Approx. ): 

Grid No.l to All Other Electrodes. ... 9.0 . . u.u.f 

DJi to All Other Electrodes 8.5 . . u,u,f 

DJ3 to All Other Electrodes 6.5 . . u.u.f 

Phosphor (For Curves, see front of this Section) ... No. 5 

Fluorescence Blue 

Persistence Very Short 

Focusing Method . Electrostatic 

Deflection Method ' . . Electrostatic 

Overall Length 11-1/2" ± 3/8 1 

Greatest Diameter of Bulb 3" + 1/16 

Minimum Useful Screen Diameter 2-3/4" 

Mounting Position Any 

Base Medium 7-Pin 

Basing Designation for BOTTOM VIEW 7CE 



Pin 1- Heater 
Pin 2 -Grid No.l 
Pin 3- Deflecting 

Electrode DJ3 
Pin 4- Anode No.l 
Pin 5- Deflecting 

Electrode DJi 




Pin 6-Grid No. 2, 
Anode No. 2, 
Deflecting 
E1ectr.DJ2, 
Deflecting 
Electr.DJ4 

Pin 7-Heater, 
Cathode 



DJ 1 and DJ 2 are nearer the screen 
DJg and DJ. are nearer the base 

With DJ2 positive with respect to DJ|, the spot is de- 
flected toward pin I. With DJ 4 positive with respect to 
DJ3, the spot is deflected toward pin 6. 

The angle between the trace produced by DJ 3 and DJ4 and 
its intersection with the plane through the tube axis and 
pin 6 does not exceed 10°. 

The angle between the trace produced by DJ 3 and DJ4 and 
the trace produced by DJ | and DJ 2 is 90° ± 3°. 

Maximum Ratings, Design-Center Values: 

ANODE-No.2 & GRID No. 2 VOLTAGE 1500 max. volts 

ANODE-No.l VOLTAGE 1000 max. volts 

GRID-No.l (CONTROL ELECTRODE) VOLTAGE: 

Negative Value 125 max. volts 

Positive Value max. volts 

PEAK VOLTAGE BETWEEN ANODE No. 2 AND 

DEFLECTING ELECTRODE DJ X OR DJ3 500 max. volts 



JUNE 20, 1946 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARBISON. NEW JERSEY ' 



DATA 1 



JtL 



*/ 



908-A 
OSCILLOGRAPH TUBE 



(continued from preceding page) 

Typical Operation: 

Anode No. 2 & Grid No. 2 Voltage* . . 1000 1500 
Anode No. 1 Voltage for Focus 
at 75$ of Grid-No.l Volt- 
age for Cutoff* . . 287 
Grid-No.l Volt., for Visual Cutoff*. -33 



430 
-50 



volts 



. volts 
. volts 
uamp 

mm/v dc 
mm/v dc 

v dc/in. 
v dc/in, 



Max. Anode-No. 1 Current Range*. Between -50 and +10' 

Deflection Sensitivity: 

DJl and DJ2 0.334 0.223 

OJ3 and DJ4 0.348 0.233 

Deflection Factor:** 

DJl and DJ2 76 114 

DJ3 and DJ4 73 109 

Brilliance and definition decrease with decreasing anode-No. 2 voltage. 
In general, anode-No. 2 voltage should not be less than 1000 volts. 

• Individual tubes may require between +291 and -*4f of the values shown 
with grid-No. 1 voltages between zero and cutoff. 

t Visual extinction of stationary focused spot. Supply should be adjust- 
able to ± 501 of these values. 

* See curve for average values. 

Individual tubes may vary from these values by ± 20f. 

Spot Position: 

The undeflected focused spot will fall within a 15-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ | and DJ2. Suit- 
able test conditions are: anode-No. 2 voltage, 1500 volts; 
anode-No. I voltage, adjusted for focus; def feet ing-el ect rode 
resistors, I megohm each for DJ | and DJ3, connected to anode 
No. 2; the tube shielded from all extraneous fields. To avoid 
damage to the tube, grid-No. I voltage should be near cutoff 
before application of anode voltages. 

Maximum Circuit Values: 

Grid-No.l Circuit Resistance 1.5 max, megohms 

Impedance of Any Def 1 ect ing-El ect rode 

Circuit at Heater-Supply Frequency 1.0 max. megohm 
Resistance in Any Def 1 ect ing- 
El ectrode Circuit** 5.0 max. megohms 

** It is recommended that both deflect ing-el ect rode-c ircu-it resistances 
be approximately equal. 
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IAOIO COtPOtATION OF AMMICA, HAUMON. NEW JtBCY 



DATA 1 



908-A 
OSCILLOGRAPH TUBE 




@ 



HIGH- 
VOLTAGE 

AC 
SUPPLY 



TYPICAL OSCILLOGRAPH CIRCUIT 



100 V. 
DC 



1500 V. 
DC 



100 V. 
DC 




INPUT TO 
DEFLECTING 
ELECTRODES 



92CS-4300R4 



CI: 0.1 uf 
C2: 1.0 u.f 

C3 C« C5 C6: 0.05-uf Blocking 
Capac itors* 
Rl R2: 1.5 Megohms 
R3: U Megohms 



R«: 2-Megohm Potentiometer 

R5: 1.0 Megohm 

R6: 0.5-Megohm potent iometer 

R7 R8: Dual 3-Megohm Potentiometer 

R9 RIO: 2-Megohms 



When cathode is grounded, capacitors should have high voltage rating; 
when anode no. 2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir- 
ect to amplifier output. In this service, it is preferable usually 
to remove deflect ing-elect rode resistors to minimize loading effect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No. 2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No. 2 
and the deflecting electrodes. 



The license extended to the purchaser of tubes appears in the License Notice 

accompanying them, informat ion contained herein is furnished without assuming 

any obi igat ions. 
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908-A 
OSCILLOGRAPH TUBE 
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92CM-4264KT 


^OF BULB WILL NOT DEVIATE MORE THAN 2° 


IN ANY DIRECTION FROM PERPENDICULAR 


ERECTED AT CENTER OF BOTTOM OF BASE 
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908-A 

AVERAGE CHARACTERISTICS 
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GRID N2I VOLTS 

TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



92CM-54I5R5 



@ 

912 




HIGH-VACUUM CATHODE-RAY TUBE 



HlGH-INTtNSlTY ELECTROST AT I C- DEFLECT ION TYPE 
WITH 5" MEPIUM-PERSISTENCE SCREEN FOR OSCILLOGRAPHIC USE 



Heater Coated Uni potential Cathode 

Voltage 2.5 

Current 2.1 

Fluorescent Screen: 

Material 

Rattern Color 
Direct I nterelectrode Capacitances: 

Grid to all other electrodes 

DJ | to DJ 2 

DJ3 to DJ 4 

Overall Length 
Maximum Diameter 
Bulb 
Caps: 

Anode No. 2 

Deflecting Electrodes (Four 
Base 



a-c or d-c volts 

amp. 

Phosphor No.l 
Greenish 



14 max. 

3 ma*. 

1.5 max. 

16-1/2' 



5-1/4" + 



uuf 
uuf 
uuf 

± 3/8" 



1/16" - 3/32" 
J-42 



Medium Metal 
Small Metal 

Medium 5-Pin Micanol 



BOTTOM VIEW 
Pin 1- Heater 
Pin 2-Grid No. 2 
Pin 3- Anode No.l 
Pin 4 -Grid No.l 
Pin 5 -Heater, 
Cathode 
Single Medium Cap - 

Anode No. 2 
Cap 1 [Deflecting 
Over \ \ Electrode 
Pin 3j I DJi 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
Maximum Ratings Are Based on a Line-Voltage Design Center of nj Volts 
High-Voltage Electrode (Anode 42) Voltage 15000 max. volts 
Focusing Electrode (Anode #1) Voltage 4500 max. volts 

Accelerating Electrode (Grid #2) Voltage 250 max. volts 
Control Electrode (Grid #1) Voltage 




Deflecting 
Electrode 
DU 2 

Deflecting 

Electrode 

DJ3 

("Deflecting 

J Electrode 

I DJ 4 



Never positive 
-125 approx. volts 



Grid Voltage for Current Cut-off 
Peak Voltage Between Anode #2 and 

any deflecting electrode 7000 max. volts 
Typical Operation: 

Heater Voltage 2.5 2.5 2.5 volts 

Anode 41 Voltage 5000 10000 15000 volts 

Anode 41 Voltage 1000 2000 3000 approx. volts 

Grid #2 Voltage 250 250 250 volts 
Grid #1 Voltage Adjusted to give suitable luminous spot 
Deflection Sensitivity: 

DUi to DJ2 0.083 0.041 0.028 mm/volt d.c. 

DJ3 to DJ4 0.102 0.051 0.034 mm/volt d.c. 

With maximum voltages on Anode #1 and arid 12. 

•+- Indicates a change. 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 




912 

TYPICAL OSCILLOGRAPH CIRCUIT USING THE 912 
WITH VOLTAGE-DOUBLING POWER SUPPLY 



•o, 




C I , C2 » 0.5 Mf , »0000 V. 

C 3 = 1.0 JAf, 3000 V. 

C 4 = 16 Mf, 200 V. 

R, =2.3 MEGOHMS, 73 -WATT 

f*2 =0.2 ftjCGOHM, 10-WATT 



R 3 =0.53 MEGOHM, 20- WATT a = ANOOE N«2 

R<4= 30000 OHMS, 2 -WATT fa = ANODE N* I 

R5S 33000 OHMS, 2 -WATT C = GRID N!2 

Re,R7>Re«R» = 2 TO 3 MEGOHMS d=GRlON*l 
R|0= 100 OHMS, 600- WATT 



NOTE: AS THE TOTAL VOLTAGE ACROSS THE BLEEOER IS REDUCED BT MEANS OF R„. THE ELECTROOE 
VOLTAGES ARE REOUCEO IN CORRECT PROPORTION. EXCEPT- FOR GRIO NO. I VOLTAGE; THIS VAr 
HAVE TO BE READJUSTED BY THE USE OF DIFFERENT VALUES FOR R, ANO R 4 . THEIR TOTAL 
RESISTANCE BEING KEPT THE SAME. CONDENSERS C, AND C 4 CAN BE OMITTEO IF GRID-VOLT- 
AGE SNITCHING (FOR HIGH-SPEED PHOTOGRAPHY) IS NOT CONTEMPLATED. FILAMENT *INOINGS 
NOS. 1 and 2 SHOULD BE INSULATED FOR 20000 VOLTS. 



The license extended to the purchaser of tubes appear* In the License 
Notice accompanying them. Information contained herein Is furnished 
without assuming any obligations. 



92C-4621R1 
FLUORESCENT-SCREEN CHARACTERISTICS 



CURVES SHOWING THE AVERAGE CHARACTERISTICS, 
SPECTRAL ENERGY CHARACTERISTIC. ANO PERSIST- 
ENCE CHARACTERISTIC OF PHOSPHOR No. I ARE 
SHOWN AT THE BEGINNING OF THIS SECTION. 



^-Indicates a change. 
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DATA 



912 
HIGH-VACUUM CATHODE-RAY TUBE 




+ S^+l/ie-^ - 



SCREEN RADIUS 
/ 2 l^'MIN. 



II \k 




%_. OF BULB Wl LL NOT DEV I ATE 
MORE THAN 2° IN ANY DIREC- 
TION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 



92CM-4619R3 



BOTTOM VIEW OF TUBE 

OJ, AND DJ ? ARE NEARER THE SCREEN; Dj, AND DJ„ 



ARE NEARER THE 



BASE. ANGLE BETWEEN DJ.-DJ, TRACE AND DJ„ - Dj„ TRACE IS 90° ± 6° 
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AVERAGE CHARACTERISTICS 
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913 
HIGH-VACUUM CATHODE-RAY TUBE 



Heater Coated Uni potential Cathode 

Voltage 6.3 a-c or d-c volts 

Current 0.6 amp. 

Focus Electrostatic 

Deflection Electrostatic 

Electrodes DJ^ and DJ2 (upper): nearest to screen 
Electrodes DJo and DJ4 (lower): nearest to base 
Dd^ is on the same side of tube as pins No. 2 and No. 4 
DJ3 is on the same side of tube as pins No. 2 and No. 8 
Phosphor No.l 

Fluorescence Green 

Persistence Medium 

Direct Interelectrode Capacitances: 

Control Electrode (Grid) to All Other Electrodes 8 upf 

Deflecting Electrode DJ , to Diet I ecting Electrode DJ 2 2 - 5 MM* 

Deflecting Electrode DJ3 to Deflecting Electrode DJ 4 2.5 upf 

Maximum Overall Length 4-3/4" 

Maximum Diameter 1-5/8" 

Bulb Metal Shell, MT-10 

Base Small Wafer Octal 8-Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

Maximum Ratings Are Based on a Line-Voltage Design Center of 117 Volts 

High-Voltage Electrode (Anode No. 2) Volt. 500 max. volts 

Focusing Electrode (Anode No.l) Volt. 200 max. volts 

Control Electrode (Grid) Volt. Never positive 

Peak Voltage Between Anode No. 2 and 

Any Deflecting Electrode 250 max. volts 

Grid Circuit Resistance 1.5 max. megohms 

Impedance of Any Deflecting-Electrode 

Circuit at Heater- Supply Frequency 1.0 max. megohm 

Typical Operation: 

Anode No. 2 Voltage 250 500 volts 

Anode No.l Voltage 50 100 approx. volts 
Grid Voltage Adjusted to give suitable I urinous spot 
Deflection Sensitivity: 

Electrodes DJ 1 & DJ 2 0.15 0.07 mm/ volt d.c. 

Electrodes DJ3 & DJ 4 0.21 0.10 mm/ volt d.c. 

NOTE I: Brilliance and definition decrease with decreasing 
anode voltages. In general the anode No. 2 voltage 
should not be less than 250 volts. 

NOTE 2: The d-c potential of each deflecting electrode is 
maintained essentially equivalent to that of anode No. 2 
by connecting resistors having values not greater than 
10 megohms between each deflecting electrode and anode 
No. 2. This arrangement by suitable choice of resistor 
values minimizes pattern distortion and pattern drift 
resulting from unbalanced potentials on the deflecting 
electrodes. The smaller the resistor values, the less 
the distortion for a given beam current. 

, °: See next page. 
<+- Indicates a change. 
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HIGH-VACUUM CATHODE-RAY TUBE 



(continued from preceding page) 

Supply should be adjustable to ± 301 of the value shown. 
Approximately 80S or Anode No. 1 voltage * ' ' 



off when, in some applications, it is 
permissible grid-circuit resistance 



is required for current cut- 
necessary to use the maximum 



Characteristic Curves of phosphor No. 1 are shown at the be- 
ginning of this section. 

TYPICAL OSCILLOGRAPH CIRCUIT 

ANODE Nt2 



O-C SUPPLY 

VOLTS FROM 

RECTIFIER 



<*> 




VOLTAGE 

INPUT TO 

DEFLECTING 

ELECTRODES 

DJ3 4 DJ4 



FILTER CONDENSER 
C y C M = SEE NOTE 3 



R M = BLEEDER POTENTIOMETER 



= 0.200 MEGOHM 
= 0.050 MEGOHM 



92C-4675RI 

R- = 0.030 MEGOHM 
R£ = 0.050 MEGOHM 
Ri = SEE NOTE 2 

3 AT EN0 OF DATA 
V = VOLTMETER 



NOTE 3: When the cathode or the negative end of the cathode- 
ray high-voltage supply is grounded, blocking conden- 
sers C^, C3, and C^ should have a high voltage rating. 
When anode No. 2 Is grounded, C3 may be omitted and C 2 
and C^ may be low-voltage condensers. 

For d-c amplifier service, the deflect ing electrodes 
should be coupled direct to the output of theampl I f ier 
by omitting the blocking condensers. In addition, it 
will usually be preferably to remove the associated 
deflecting electrode resistor in order to minimize th,e 
loading effect of the resistor on the d-c amplifier. 
With the resistor removed, it is essential, in order 
to minimize spot defocusing, that anode No. 2 be re- 
turned to some point In the d-c amplifier circuit such 
that the potential difference between anode No. 2 and 
the average voltage across the deflecting electrodes 
will be as low as possible. 

The license extended to the purchaser of tubes appears in the License 
Notice accompanying them. Information contained herein is furnished 
without assuming any obligations. 

— WUttt a change, 
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HIGH-VACUUM CATHODE-RAY TUBE 



THE 913 IS BASED SO THAT 
THE TRACE PRODUCED OH THE 
SCREEN BY DEFLECTING ELEC- 
TRODES DJj AND DJ 2 SHALL 

NOT DEVIATE MORE THAN 
FROM A PLANE PASS I NG THROUGH 
PINS NO. 3 AND NO. 7. 



METAL SHELL 



I %\ 



SMALL WAFER 
OCTAL 8- PIN BASE 



TUBE MOUNTING POSITION 




BOTTOM VIEW OF SOCKET CONNECTIONS 

DJj to DJ U = Deflect ing Electrodes 

P ? = Anode no. 2 

P, = Anode no.i 

G, = Grid No. 2 

Gf = Control (Grid No.l) Electrodes 

H 1 = Heater 

K = Cathode 

S = Shell 

NC = No Connect ion 




CONNECTION 
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AVERAGE CHARACTERISTICS 



1 1 1 1 1 1 1 1 III 1 III II 11 
















LI, 1 IJJJJ.il lil 1 1 1 1 1 1 II Mill 
fit Ef = 6.3 VOLTS 




























FOC US IN C, 


ELECTRODE (ANODE N£ U 1 1 1 1 1 1 1 1 1 1 1 li : 
DJUSTED TO GIVE FOCUS 1 1 1 1 1 1 1 1 1 1 ||f| : 






fl VOLTS A 


















- 




2 


JU . 






































en 
UJ 

cr 
u 

Q. 

2 
























< 
O 2 


00 r 












QC 3 












O 














5 

01 














TRODE (ANODE 1 
O 




























U 
UJ 














_l 












u 






u 
o 

_l 

o 

> 

1 
I 


DO • 










o 














I : 

1 50 ; 



































-70 



-60 -50 -40 -30 -20 -10 
CONTROL ELECTRODE (GRID) VOLTS 



OCT. 20.1936 



RCA VICTOR DIVISION 

•AOIO COtTOtATION OF AMEtlCA. HAMMSON. NEW JEISEY 



92C-4680 



914-A 
OSCILLOGRAPH TUBE 



ELECTROSTATIC FOCUS 



ELECTROSTATIC DEFLECTION 



General: 



DATA 



ac or dc volts 
amp 

.... unf 

.... Wif 

.... uuf 

. . No.l 



Heater, for Unipotential Cathode: 

Voltage 2.5 

Current 2.1 

Direct I nterelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes. . . 10.5 

DUi to DJ 2 2.0 

DU 3 to DU 4 1.0 

Phosphor (For Curves, see front of this Section) 

Fluorescence Green 

Persistence Medium 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Overall Length 20-1/16" +3/8" 

Greatest Diameter of Bulb 9-1/4" + 1/8" 

Minimum Useful Screen Di.ameter 8-1/4" 

Mounting Position Any 

Caps: 

Anode No. 2 Medium 

Deflecting Electrodes (Four) Small 



Base Long Medium-Shell 

BOTTOM VIEW 



Small 6-Pin 



Pin 1- Heater 
Pin 2 -Anode No.l 
Pin 3-Grid No.2 
Pin 4-Grid No.l 
Pin 5 -Cathode 
Pin 6 -Heater 
Single Medium Cap- 
Anode No.2 
Cap 1 [Deflecting 
over r "j Electrode 
Pin 2j [ DJi 



DJA, 




1 and DJ 2 
3 and DJ 4 

ith 



DJ2 



are nearer the 
are nearer the 



Cap ] 




Deflecting 


over 


• • 


Electrode 


Pin 5 




. DJo 
Deflecting 


Cap ^ 




over 




Electrode 


Pins 




DJ3 


1 & 6 , 




Cap 




Deflecting 


over 




Electrode 


Pins 




DJ 4 


3 & 4J 






screen 


base 







With DJ | positive with respect to DJ 2 the spot is def I ected 

toward pin 2. With DJ, positive with respect to DJ^, the 

spot is deflected toward pins I and 6. 

The angle between the trace produced by DJ j and DJ 2 and its 

intersection with the plane through the tube axis and pin 2 

does not exceed 10°. 

The angle between the trace produced by DJ t and DJ^ and the 

trace produced by DJ ( and DJ 2 is 90° ± 6°. 



Maximum Ratings, Design-Center Values: 

AN0DE-No.2 VOLTAGE 

ANODE-No.l V0LTAGF 



7000 max. volts 

1900 max. vol ts 

The product of anode-No. 2 voltage and average anode-No. 2 current should 
never exceed 6 watts. 
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914-A 



OSCILLOGRAPH TUBE 



GRID No. 2 VOLTAGE 300 max. 

GRID No. 1 VOLTAGE: 

Negative bias value 125 max. 



Positive bias value. 

Positive peak value 

PEAK VOLTAGE BETWEEN ANODE No. 2 

AND ANY DEFLECTING ELECTRODE . . . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 



max. 
2 max. 



volts 

vol ts 
volts 
volts 



3000 max. volts 



125 max. 
125 max. 



volts 
volts 



30% of E b2 

-15 to + 10 

38 to 54 
30 to 44 



volt; 



/xamp 



v dc/ in./kv of Eb 2 
v dc/ in./kv of Eb 2 



225-390 375-650 
250 250 

-75 -75 



5000 

750-1300 

250 

-75 

190-270 
150-220 



7000 volts 

1050-1800 volts 

250 volts 



-75 



volts 



Equipment Oesign Ranges 

For any anode-No. 2 voltage (Eb 2 ) between 1500 and yooo volts* 
Anode-No. 1 Voltage. . . 15% to 26% of Eb 2 .... volts 
Grid-No.? Voltage . . . 250 .... volts 
Max. Grid-No. 1 Voltage 
for Visual Cutoff. 
Max. Anode-No. 1 

Current Range. 
Deflection Factors: 

DJi to DJ 2 

DJ3 to DJ4 

Examples of Use of Oesign Ranges: 

For Anode-No. 2 Volt, of 1500 2500 

Anode-No. 1 Voltage. . 
Grid-No. 2 Voltage . . 
Max. Grid-No. 1 Volt. 

for Visual Cutoff 
Deflection Factors: 

DJj_ to DJ 2 57-61 93-135 

DJ3 to DJ 4 45-66 75-110 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 1.5 max. megohms 

Resistance in Any Deflect ing-Elect rode 

Circuit . . 5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the limited-energy type with 
inherent regulation to limit the continuous short-circuit 
current to 5 mi 11 i amperes. If the supply permits the instan- 
taneous short-circuit current to exceed 1 ampere, oris capable 
of storing more than 250 microcoulombs, the effective re- 
sistance in circuit between indicated electrode and the outDut 



* Brilliance and definition decrease with decreasing anode-No. 2 voltage. 

In general, anode-No. 2 voltage should not be less tha* 1500 volts, 
o It is recommended that the deflect ing-elect rode-c i rcu i t resistances 

be approximately equal. 



266-378 v dc/ i r 1 
210-308 vdc/in 



vindicates a change. 
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capacitor should be as follows: 

Grid-No. 1-Circuit Resistance 150 min. ohms 

Grid-No. 2 -Ci rcuit Resistance 330 min. ohms 

Anode-No. 1 -Circuit Resistance 2000 min. ohms 

Anode-No. 2 -Circuit Resistance 8200 min. ohms 

The resistors should be capable of withstanding the applied 
voltages. 
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TYPICAL OSCILLOGRAPH CIRCUIT 



D-C SUPPLY 
VOLTS FROM 
RECTIFIER 




_GRip_ 



ANODE 



Nal 




HEATER 
SUPPLY 



ANOOE NS2 



DEFLECTING 

ELECTRODES 

DJ3 4DJa 



92CS-U75UR3 



C. « FILTER CAPACITOR 0.5 to 2.0 M f 
Cj, C 3 , C u , C 5 * SEE NOTE 

Rj ♦ R 2 ♦ R- ♦ R M ♦ R 5 

.5 MEGOHMS 



BLEEDER POTENTIOMETER 



u\ 



0.5 MEGOHM 



R, ■ 0.375 MEGOHM 
Rj| = 0.125 MEGOHM 
R? " 0.050 MEGOHM 
R? * SEE O ON 

BACK OF DATA 

V = VOLTMETER 



NOTE:. When the cathode or the negative end of the cathode-ray high- 
voltage supply is grounded, blocking capacitors C2, C3 , C4, and 
C5 should have a high voltage rating. When anode No. 2 is grounded, 
£■2' c 3» c 4» and c 5 ma y De iow-voltage capacitors. 

For dc amplifier service, the deflecting electrodes should be 
coupled direct to the output of the amplifier by omitting the 
blocking capacitors. In addition, it will usually be preferable 
to remove the associated deflect ing-elect rode resistor in order 
to minimize the loading effect of the resistor on the dc amp- 
lifier. With the resistor removed, it is essential, in order to 
minimize spot defocusing, that anode No. 2 be returned to some 
point in the dc amplifier circuit such that the potential dif- 
ference between anode No. 2 and the average voltage across the 
deflecting electrodes will be as low as possible. 



Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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-9V±'/ 




Q. OF BULB WILL NOT DEVIATE 
MORE THAN 2° IN ANY DIREC- 
TION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF 
BOTTOM OF THE BASE. 




BOTTOM VIEW OF TUBE 
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1848 
ICONOSCOPE 

For use in Portable television cameras 




Coated Uni potential Cathode 
6.3 c 

0.6 



Heater 

Voltage 

Current 
Deflection 
Type of Pickup 
Direct Interelectrode Capacitance: 

Signal Plate to Collector \ Anode No 
(with external shielding) 

Control Grid to All Other Electrodes 
Dimensions 
Caps (two) 



-c or d-c volts 
amp. 
Magnet i c 
Direct 



10 approx. uuf 
12 max. upf 
See Outline Drawing 
Small Metal 



Base 



Dwarf Metal Shell Octal 8-Pin 



MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

High-Voltage Electrode (Anode No. 2) 

& Collector Voltage 1200 max." 

Accelerating Electrode (Grid No.2) Voltage 1200 max." 
Focusing Electrode (Anode No.l) Voltage 
Control Electrode (Grid No.l) Voltage 
Grid No.l Volt, for Current Cut-Off 
Anode No.2 & Collector Current * 
Ambient Temperature 
Typical Operation: 

Heater Voltage ° 

Anode No.2 & Collector Voltage 

Grid No.2 Voltage 

Anode No.l Voltage • 

Grid No.l Voltage A # 

Anode No.2 & Collector Current * 



volts 
volts 
400 max." volts 
Never Positive 
-50 approx. volts 
0.5 max." uamp. 



40 max. 

6.3 
1000 
1000 



°c 

volts 
volts 
volts 



300 approx. volts 
-40 approx. volts 
0.1 approx. uamp. 



Design maximum for 117-volt line. 

* When this current is measured, the mosaic should not be illuminated. 
° The cathode should be connected to one side or, preferably, to the 

mid-tap of the heater winding. 
A Should be adjusted and set at largest negative value which will pro- 
vide sufficient video output. 

* Maximum d-c resistance in the grid circuit should not exceed 1 megohm. 

* Should be adjusted and set at value giving best focus. 
N0TE:Signal plate-to-co*lector impedance is a function of bias light, 
image brilliance, and beam current, and is in the order of a few megohms 
for normal operation. Normal beam current is in the order of 0.25 micro- 
ampere. 

The signal-plate resistive load should be approximately one-tenth 
of the signal plate-to-col lector Impedance if constant signal output 
without phase shift is required in all frequencies of the picture signal. 
A practical design value of signal-plate load impedance is in the 
„,. of 0.1 to 0.5 megohm. With low values of load resistance, a _... — 
gnal output-to-noise ratio are low. With high values, gain and signal 



I order of 0.1 to 0.5 megohm. With low values of load resistance, gain and 
' signal output-to-noise ratio are low. With high values, gain and signal 
output-to-noise ratio are increased. In either case, the low video fre- 
quencies are over-emphasized and must be equalized by a video stage 
having low low-frequency gain. 

Signal output current varies with beam current, jllumination level, 
and bias lighting, but is in the order <* 
Good operation can be obtained with a 
the mosaic in the order of 7 foot-candles. 

The spectral sens 1 1 iv ity of the 18U8 Is ad justed for outdoor pickup. 
The d-c resistance in the signal-plate circuit should be limited to 
I one megohm. 



of 0.15 microampere peak to peaK. 
a highlight illumination level on 
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-elfcV//- 




3 '/le" 

MAX. 



-END OF GUN 



CAPS A.B.C&D-MAKE NO CONNECT ONS 
TO THESE CAPS-USED 
ONLY DURING 
MANUFACTURE OF TUBE 




TOP VIEW OF SOCKET 
CONNECTIONS 




TUBE MOUNTING 
POSITION 

HORIZONTAL 
VERTICAL:Base 
down 
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ICONOSCOPE 

FOR PICKUP FROM MOTION-PICTURE FILM OR SLIDES 




ac or dc vol ts 
amp 






DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10% . . 

Current 0.6 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes 6.5 

Signal Electrode to Grid No. 4° 10 

Mosaic, Photosensitive: 

Response See Curve 

Useful Size of Rectangular Image 

(4x3 Aspect Ratio) 5.75" max. diagonal 

Focusing Method Electrostatic 

Deflection Method Magnetic 

Deflection Angle (Approx.) 55° 

Max. Width of Mounted Tube 8-1/8 

Height of Mounted Tube 10-3/16" ± 3/4" 

Depth of Mounted Tube 12-13/16" ± 3/4 

Mounting Position Mosaic in vertical plane 

Minimum Def lect i ng-Coi 1 Inside Diameter 1-1/2" 

Maximum Deflect i ng-Coi 1 Length 2-1/4" 

Caps (Two) Medium (JETEC No.Cl-5) 

Base Long Medium-Shell Small 6-Pin 

BOTTOM VIEW 



Pin 1- Heater 
Pin 2-Grid No. 2 
Pin 3-Grid No. 3 
Pin 4-Grid No.l 
Pin 5 -Cathode 
Pin 6 -Heater 




f See Outl ine 
Capsj Drawing 
Sj - Signal 

Electrode 
G4-Grid No. 4 

(Collector) 



Maximum Ratings, Absolute Values: 

AVERAGE MOSAIC ILLUMINATION* 

OPERATING TEMPERATURE OF BULB 

AT LARGE END OF TUBE 

SIGNAL-ELECTRODE VOLTAGE 

GR|[>-No.4 (COLLECTOR) VOLTAGE 

GRIO-No.3 VOLTAGE 

GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 
GRI[>-No.4 CURRENT 



50 max. 



ft-c 



40 max. 


°C 


1200 max. 


volts 


1200 max. 


volts 


450 max. 


volts 


1200 max. 


volts 


125 max. 


volts 


max. 


volts 


125 max. 


vol ts 


10 max. 


volts 


0.5 max. 


/iamp 



With external shield. 

Averaged over any interval of 1 sec. 



•*— indicates a change. 
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Typical Operation and Characteristics: 






Signal-Electrode Voltage 


1000 


volts 


Grid-No. 4 Voltage 


1000 


vol ts 


Grid-No. 3 Voltage (Beam Focus) — 






24$ to 36% of Grid-No. 4 Voltage. . . . 


240 to 360 


volts 


Grid-No. 2 Voltage 


1000 


vol ts 


Max. Grid-No. 1 Voltage for Pattern 






Cutoff— 7% of Grid-No. 4 Voltage . . . 


-70 


volts 


Grid-No. 4 Current 






(With no illumination on mosaic)*. . . 


0.1 to 0.2 


//amp 


External Load Resistance 


0.1 


megohm 


Illumination on Mosaic: 






Steady Highlight Value for Slides. . . 


4 to 6 


ft-c 


Average Pulsed Highlight Value 






for Motion-Picture Film 


10 to 20 


ft-c 


Ratio of Peak-to-Peak Highlight 






Video-Signal Current to RMS Noise 






Current (Approx.). . 


100 




Minimum Peak-to-Peak Blanking Voltage. . 


20 


volts 


Deflect ing-Coil Current (Approx.):** 






Horizontal (Peak to peak) 


600 


ma 


Vertical (Peak to peak) 


140 


ma 


Maximum Circuit Values: 






Grid-No. 1-Ci rcu it Resistance 


1.0 max. 


megohm 


* Allowance should be made for leakage currents 






** For RCA Deflecting Yoke NO.201D76. 








-*. Indicates a 


change. 
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SEE NOTE 2 

TWO MEDIUM 

CAPS 

JETEC N* CI -5 



92CM-489IR3 



IS THE PLANE THROUGH THE BULB AXIS AA' AND THE IDEAL GUN AXIS. 



•<- Indicates a change. 
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1850-A 
ICONOSCOPE 



VARIATION OF TIP CENTER FROM PLANE BB ' IS 1/2". 
MAXIMUM ROTATION OF LINE THROUGH PINS 2 AND 5 
IDEAL GUN AXIS IS ± 10°, MEASURED FROM PLANE BB ' . 
DEVIATION OF PLANE OF MOSAIC FROM PLANE PERPEN- 
DICULAR TO THE BULB AXIS AA' IS 2.5° MAX. ROTATION OF 
MOSAIC ABOUT THE BULB AXIS AA ' WITH RESPECT TO A LINE 
OF INTERSECTION FORMED BY MOSAIC PLANE AND PLANE BB ' 
IS 2.5° MAX. 



NOTE 2: 

ABOUT 

NOTE 3: 



CE-4891R3B 
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1850-A 
SPECTRAL SENSITIVITY CHARACTERISTIC 



1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




.FOR EQUAL VALUES OF RADIANT I 
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TYPICAL SIGNAL-OUTPUT CHARACTERISTIC 



I I I I I I I 1 I I I I I II I I I I 



•SCENE: BLACKS AND WHITES BALANCED 
■ BACK LIGHTING: APPROXIMATELY OPTIMUM 
.BEAM CURRENT : 0.2 MICROAMPERE 
TYPE OF LIGHTING: DAYLIGHT FLUORESCENT 




° d SIGNAL OUTPUT -MICROAMPERES 

JAN. 2, 1951 TUBE DEPARTMENT 92CM - 658IRI 

IADIO COtPOtATION OF AMHICA. HAMISON, MW JHOfT 



5527 
ICONOSCOPE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 




General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10% . . . ac or dc volts 

Current 0.6 amp 

Direct I nterel ectrode Capaci tances (Approx.): A 

Grid No.l to All Other Electrodes .... 7.5 /^f 

Signal Electrode to All Other Electrodes 

and External Shield 5 . . ^ 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

Image Size (4x3 aspect ratio) 1.4" Diagonal 

Overall Length 9" ± 1/4" 

Seated Length 8-1/4" + 1/4" 

Maximum Diameter 2-1/4" 

Mounting Position , Any 

Cap Recessed Smal 1 Cav i ty 

Base Medium-Shell Diheptal 12-Pin 

Basing Designation for BOTTOM VIEW 14L 




Pin 1 -Heater 
Pin 2 - Cathode 
Pin 3-Grid No.l 
Pin 4 - Internal 

Connection - 
Do Not Use 
Pin 5 -Grid No. 3 
Pin 7- Deflecting 
Electrode 
DJ3 

Pin 8 -Deflecting 
Electrode 
DJ4 



Maximum Ratings, Design-Center Values'. 

SIGNAL-ELECTRODE VOLTAGE 

GRID-No.4 & GRID-No.2 VOLTAGE . . . 

GRID-N0.3 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect 

to cathode . . . 

Heater positive with respect 

to cathode . . . 

AMBIENT TEMPERATURE 

MOSAIC ILLUMINATION 

A With external shield. 



Pin 9 -Anode No. 2, 

Grid No. 4 

Pin 10 -Deflecting 

Electrode 

DJ 2 

Pin 11 -Deflecting 

Electrode 

DJi 

Pin 12- Internal 

Connection- 
Do Not Use 

Pin 14 -Heater 

Cap -Signal 

Electrode 



900 max. 
900 max. 
450 max. 

100 max. 
max. 



125 max. 

10 max. 
40 max. 
50 max. 



foot- 



. volts 
. volts 
. volts 

. volts 
. volts 



. volts 

. volts 

°C 

-candles 
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5527 
ICONOSCOPE 



Typical Operation.: 

Signal-Electrode Voltage 800 .... volts 

Grid-No. 4 A Grid-No. 2 Voltage ... 800 .... volts 

Grid-No. 3 Voltage for Focus . : . 125 to 250 ... volts 

Grid-No. 1 Voltage Adjust for best picture 

Max. Grid-No. 1 Voltage for 

Picture Cutoff . . -75 volts 
Max. Deflecting Voltages (Peak-to-Peak)*: 

OJi & DJ2 (Vertical) 120 .... volts 



DU3 & DJ4 (Horizontal) 

Min. Peak-to-Peak Blanking Voltage 
Signal-Output Current (Approx.) . . 
Output Resistor (App-rox.) 



Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance . 
Resistance in any Deflect ing- 
Electrode Circuit 



100 

30 

0.025 

1.0 



To scan picture of 1.4 
It is recommended t 
approximately equal 



1.0 max. 
5.0 max. 
diagonal (4x3 aspect ratio). 



volts 

volts 

/xamp 

megohm 



megohm 
megohms 



recommended that the defl ect ing-electrode-ci rcuit resistances be 



The SPECTRAL SENSITIVITY CHARACTERISTIC curve 

for the 5527 is the same a$ that shown 

for Type 1850-A. 
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l.4"MIN.DIA 
.286 

W'r: 



SIGNAL ELECTRODE 

RECESSED SMALL 

CAVITY CAP 



*2"± '/ifiH 




MEDIUM-SHELL 

DIHEPTAL 
12-PIN BASE 



(fc_ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 
CENTER OF BOTTOM OF THE BASE. 

THE PLANE THROUGH THE TUBE AXIS AND BASE-PLUG KEY 
MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND 
SIGNAL ELECTRODE TERMINAL BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF 20°. SIGNAL 
ELECTRODE TERMINAL IS ON SAME SIDE AS BASE-PLUG 
KEY. 

DJ I AND DJ2 ARE NEARER THE MOSAIC; DJ3AND DJ4 
ARE NEARER THE BASE. WITH DJ I POSITIVE WITH RE- 
SPECT TO DJ2, THE SPOT IS DEFLECTED TOWARD PIN 5. 
WITH DJ3 POSITIVE WITH RESPECT TO DJ4, THE SPOT 
IS DEFLECTED TOWARD PINS I AND 2. WITH DJ I AND 
DJ2 USED FOR VERTICAL DEFLECTION, THE VERTICAL 
AXIS OF THE SCANNED AREA OF THE MOSAIC IS PARALLEL 
TO VERTICAL PLANE THROUGH PINS 5 AND 12 WITHIN 
±15°. THE ANGLE BETWEEN THE SCANNING DIRECTION 
PRODUCED BY DJ 3 AND DJ 4 AND THE SCANNING DIRECTION 
PRODUCED BY DJ I AND DJ2 IS 90° ± 3°. 

92CS-6803 
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5655 
IMAGE ORTHICON 

MAGNETIC FOCUS— MAGNETIC DEFLECTION 




DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10% . . . ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitance: 

Anode to All Other Electrodes 20 /ufif 

Photocathode Spectral Response See Curve 

Image Size (4x3 aspect ratio) 1/6" Diagonal 

Focusing Method Magnetic 

Deflection Method • Magnetic 

Overall Length 15-1/4" ± 1/4" 

Greatest Diameter of Bulb 3" ± 1/16" 

Minimum Defl ect i ng-Coi 1 Inside Diameter 2-1/8" 

Deflect ing-Coil Length 5" 

Focusi ng-Coi 1 Length 10" 

Alignment-Coil Length 15/16" 

Photocathode Distance Inside End of Focusing Coil. . . 1/2" 

Operating Position Any except with diheptal base 

up and tube axis at angle of 
less than 20° from the vert ical 

End Base Small-Shell Diheptal 14-Pin 

BOTTOM VIEW 



Pin 1- Heater 
Pin 2-Grid No. 4 
Pin 3 -Grid No. 3 
Pin 4- Internal Connec- 
tion — Do Not Use 
Pin 5 - Dynode No. 2 
Pin 6 -Dynode No. 4 
Pin 7 - Anode 
Pin 8- Dynode No. 5 
Pin 9- Dynode No. 3 
Pin 10 -Dynode No.l, 

Grid No. 2 
Pin 11- Internal Connec- 
tion — Do Not Use 
Pin 12-Grid No.l 
Pin 13 -Cathode 
Pin 14 -Heater 



DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 




SLOT IN 

^ANNULAR 

SOCKET 

WHITE INDEX LINE 
ON FACE 



Shoulder Base Keyed Jumbo Annular 7-Pin 

Pin 1-Grid No. 6 Pin 5 -Grid No. 5 

2 -Photocathode Pin 

3- Internal Connec- Pin 

tion — Do Not Use 
4 - Internal Connec- 
tion — Do Not Use 



Pin 
Pin 



Pin 



6 -Target 

7- Internal Connec- 
tion — Do Not Use 
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Maximum Ratings, Absolute Values: 

PHOTOCATHODE VOLTAGE -550 max. volts 

PHOTOCATHODE ILLUMINATION 50 max. ft-c 

OPERATING TEMPERATURE OF ANY PART OF BULB 65 max. °C 
OPERATING TEMPERATURE OF BULB AT 

LARGE END OF TUBE (Target Section) ... 45 min. °C 
TEMPERATURE DIFFERENCE BETWEEN TARGET 
SECTION AND ANY PART OF BULB HOTTER 

THAN TARGET SECTION 5 max. °C 

GRID-No.6 VOLTAGE -550 max. volts 

TARGET VOLTAGE: 

Positive value 50 max. volts 

Negative value .............. . 50 max. volts 

GRID-No.5 VOLTAGE 150 max. volts 

GRIO-No.4 VOLTAGE 300 max. volts 

GRID-No.3 VOLTAGE 400 max. volts 

GR ID-No. 2 & DYNODE-No.l VOLTAGE 350 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value ■ 125 max. volts 

Positive bias value max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 125 max. volts 

Heater positive with respect to cathode 10 max. volts 

ANODE-SUPPLY VOLTAGE* 1500 max. volts 

VOLTAGE PER MULTIPLIER STAGE 350 max. volts 

Typical Operation: 

Photocathode Voltage (Image Focus) . . -300 to -500 volts 
Grid-No. 6 Voltage (Accelerator) — 

80$ of photocathode voltage 

Target Voltage* 

Grid-No. 5 Voltage (Decelerator)** . . 
Grid-No. 4 Voltage (Beam Focus) .... 

Grid-No. 3 Voltage** 

Grid-No. 2 A Dynode-No.l Voltage. . . . 
Grid-No. 1 Voltage (For Picture Cutoff) 

Dynode-No.2 Voltage 

Dynode-No.3 Voltage 

Dynode-No.4 Voltage 

Dynode-No.5 Voltage 

Anode Voltage 

Anode Current 

Target Temperature Range 

Ratio of Peak-to-Peak Highlight 

Video-Signal Current to 

RMS Noise Current (Approx.). . . . 
Minimum Peak-to-Peak Blanking Voltage 
Field Strength at Center of Focusing 

Coil 75 gausses 

*,*,**,#: See next page. 



-240 to -400 


volts 





volts 


to 100 


volts 


160 to 240 


volts 


225 to 330 


volts 


300 


volts 


-35 to -100 


volts 


600 


volts 


800 


volts 


1000 


volts 


1200 


volts 


1250 


volts 


100 


/xa 


45 to 60 


°C 


70 




10 


volts 
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Focusing-Coi 1 Current (Approx. for 

coil 1 isted below) . . . . 
Deflect ing-Coil Current (Approx. for 
assembly listed below): 

Horizontal (Peak to Peak) 

Vertical (Peak to Peak) 

Alignment-Coil Current (Approx. for 
coil 1 isted below) . . . . 



Components: 

Deflect ing-Coi 1 Assembly (Includes 
Keyed Jumbo Annular 7-Pin Socket) 

Focusing-Coi 1 Assembly 

Alignment-Coil Assembly 

Hor. Deflection Output Transformer 
Ver. Deflection Output Transformer 



75 



625 
290 



to 30 



RCA Type No. 
RCA Type No. 
RCA Type No. 
RCA Type No. 
RCA Type No. 



ma 
ma 



201D75 

202D75 

204 D75 

204T1 

204T2 



Ratio of dynode voltages is shown under Typical Operation. 
* Adjustable within ± 3 volts of indicated value, with blanking voltage 

off. 
** Taps at 0, 30, 60, and 90 volts are recommended. Set at voltage giving 

most uniform resol ut ion and most uniform background shadi ng over ent i re 

picture area. 
## Adjust to give the most uniformly shaded picture near maximum signal. 
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DETAIL OF BOTTOM VIEW OF 
KEYEO JUMBO ANNULAR BASE 



CROSS-HATCHED 
AREA IS FLAT 



1.315 R.MIN. 
1 85" R.MAX. 




.093** .003* 
DIA. 
ENLARGED BOTTOM VIEW 



SEE NOTE 2 
MOTE I: MEASURED AT 01 STANCE OF 1/32' 
BELOW BOTTOM OF ANNULAR BASE. 

MOTE 2: dotted area is flat or ex- 
tends TOWARD DIHEPTAL-BASE END OF 
TUBE BY 0.060' MAX. 

KEYED ANNULAR BASE GAUGE 

ANGULAR VARIATIONS BETWEEN PINS AS 
WELL AS ECCENTRICITY OF NECK CYLINDER 
WITH RESPECT TO PHOTOCATHODE CYLINDER 
ARE HELD TO TOLERANCES SUCH THAT PINS 
AND NECK CYLINDER WILL FIT FLAT-PLATE 
GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER OF 
0.065' ± 0.001' AND ONE HOL 
HAVING DIAMETER OF 0.150' ± 
0.001'. ALL HOLES HAVE DEPTH OF 
0.265' ± 0.001". THE SIX 0.065" 
HOLES ARE ENLARGED BY 45° TAPER 
TO DEPTH OF 0.0*7'. ALL HOLES 
ARE SPACED AT ANGLES OF 51°26' 
±5" ON CIRCLE DIAMETER OF 2. 500' 
±0.001". 

b. SIXSTOPS HAVING HEI GHT OFO. 187" 
10.001", CENTERED BETWEEN PIN 
HOLES, TO BEAR AGAINST FLAT AREAS 
OF BASE. 

C RIM EXTENDING OUT A MINIMUM OF 
1/8" FROM 2-13/16" DIAMETER AND 
HAVINGHEIGHT0F0.126" ± 0.001'. 

d. NECK-CYLINDER CLEARANCE HOLE 
HAVING DIAMETER OF 2. 200" ± 
0.001". 
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CHARACTERISTIC CURVES 




TYPICAL SIGNAL OUTPUT 
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SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
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MAGNETIC FOCUS MAGNETIC DEFLECT I ON 




DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10% . . . . ac or dc vol ts 

Current 0.6 amp 

Direct Interelectrode Capacitance: 

Anode to All Other Electrodes 20 ^ 

Photocathode Spectral Response See Curve 

Image Size (3 x 4 aspect ratio) 1.6" Diagonal 

Focusing Method Magnetic 

Deflection Method Magnetic 

Overall Length 15-1/4" ± 1/4" 

Greatest Diameter of Bulb 3" ± 1/16" 

Minimum Defl ect i ng-Coi 1 Inside Diameter 2-1/8" 

Deflecting-Coil Length 5" 

Focus i ng-Coi 1 Length 10" 

Alignment-Coil Length 15/16" 

Photocathode Distance Inside End of Focusing Coil. . . 1/2" 

Operating Position Any except with diheptal base 

up and tube axis at angle of 

less than 20° from the vertical 

End Base Small-Shell Diheptal 14-Pin 



Pin 1- Heater 

Pin 2 - Grid No. 4 

Pin 3-Grid No. 3 

Pin 4- Internal Connec- 
tion — Do Not Use 

Pin 5- Dynode No. 2 

Pin 6 -Dynode No. 4 

Pin 7 -Anode 

Pin 8- Dynode No. 5 

Pin 9 -Dynode No. 3 

Pin 10 -Dynode No.l, 
Grid No. 2 

Pin 11- Internal Connec- 
tion — Do Not Use 

Pin 12 -Grid No.l 

Pin 13 -Cathode 

Pin 14 -Heater 



BOTTOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 




SLOT IN 
ANNULAR 
SOCKET 



WHITE INDEX LINE 
ON FACE 



Shoulder Base Keyed Jumbo Annular 7-Pin 

Pin 1-Grid No. 6 

Pin 2 -Photocathode 

Pin 3- Internal Connec- 
tion—Do Not Use 

Pin 4- Internal Connec- 
tion — Do Not Use 



Pin 5-Grid No. 5 
Pin 6 -Target 
Pin 7- Internal Connec- 
tion — Do Not Use 



FEB. 1, 1949 



TUBE DEPARTMENT TENTATIVE DATA 1 

«ADIO COtfOtATlON OF AMEIICA. HAMISON. NEW JEKEY 




5769 
IMAGE ORTHICON 



Maximum Ratings, Absolute Values: 

PHOTOCATHODE VOLTAGE 

PHOTOCATHODE ILLUMINATION 

OPERATING TEMPERATURE OF ANY PART OF BULB. 
OPERATING TEMPERATURE OF BULB AT 

LARGE END OF TUBE (Target Section) . . . 
TEMPERATURE DIFFERENCE BETWEEN TARGET 

SECTION AND ANY PART OF BULB HOTTER 

THAN TARGET SECTION 

GRID-No.6 VOLTAGE 

TARGET VOLTAGE: 

Positive value 

Negative value 

GRID-No.5 VOLTAGE » . 

GRID-No.4 VOLTAGE 

GRID-No.3 VOLTAGE 

GRID-No.2 & DYNODE-No.l VOLTAGE 

GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

ANODE-SUPPLY VOLTAGE® 

VOLTAGE PER MULTIPLIER STAGE 



-550 max. 


volts 


50 max. 


ft-c 


65 max. 


°C 



35 min. 



Typical Operation: 

Photocathode Voltage (Image Focus) . . . - 

Grid-No. 6 Voltage (Accelerator) — 
8056 of photocathode voltage - 

Target Voltage* 

Grid-No. 5 Voltage (Decelerator) •• . . . 

Grid-No. 4 Voltage (Beam Focus) 

Grid-No. 3 Voltage** 

Grid-No. 2 & Dynode-No.l Voltage 

Grid-No. 1 Voltage (For Picture Cutoff) . 

Dynode-No.2 Voltage 

Dynode-No.3 Voltage 

Dynode-No.4 Voltage 

Dynode-No.5 Voltage 

Anode Voltage 

Anode Current 

Target Temperature Range 

Highlight Illumination on Photocathode 
for Maximum Signal Output: 
With 2870°K Tungsten Illumination. . . 
With White Fluorescent Illumination 

or Dayl ight. . 

Ratio of Peak-to-Peak Highlight Video- 
Signal Cur. to RMS Noise Current (Approx, 

• *,••.*#: See next page. 



°c 



5 max. 


°C 


-550 max. 


volts 


50 max. 


volts 


50 max. 


volts 


150 max. 


volts 


300 max. 


volts 


400 max. 


volts 


350 max. 


volts 


125 max. 


volts 


max. 


volts 


125 max. 


volts 


10 max. 


volts 


.650 max. 


volts 


350 max. 


volts 



300 to -500 volts 



240 to -400 


volts 





volts 


to 100 


volts 


160 to 240 


volts 


225 to 330 


volts 


300 


volts 


-45 to -115 


volts 


600 


volts 


880 


volts 


1160 


volts 


1450 


volts 


1500 


volts 


50 


p 


35 to 60 


°c 


0.15 


ft-c 


0.07 


ft-c 


) 35 
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10 volts 

75 gausses 

75 ma 



625 
290 

0to30 



RCA Type No. 
RCA Type No. 
RCA Type No. 
RCA Type No. 
RCA Type No. 

1 Operation. 
1 tage off. 

Set at voltage giving 
ent i re picture area 



201D75 

202D75 

204D75 

204T1 

204T2 



Minimum Peak-to-Peak Blanking Voltage. . . 
Field Strength at Center of Focusing Coil, 
Focusing-Coil Current (Approx. for coil 

coi 1 1 i sted below) , 

Defl ecting-Coi 1 Current (Approx. for 
assembly listed bel owj : 

Horizontal (Peak to Peak) , 

Vertical (Peak to Peak) 

Alignment-Coil Current (Adptox. for coil 

1 i sted below) , 

Components: 

Deflecting-Coil Assembly (Includes 

Keyed Jumbo Annular 7-Pin Socket). . . 

Focusing-Coil Assembly 

Alignment-Coil Assembly 

Hor. Deflection Output Transformer . . . 
Ver. Deflection Output Transformer . . . 

Ratio of dynode voltages is shown under Typica 

* Adjustable from -3 to + 5 volts with blanking 

•• Taps at o, 30, 60, and 90 volts are recommended 
most uniform resolution and signal output over 

## Adjust to give the most uniformly shaded picture near max imum signal. 

OPERATING NOTES 

After the 6769 has been Inserted In Its sockets and the 
voltages applied, allow it to warm up for 1/2 to 1 hour with 
the camera lens Iris closed. Then, proceed with normal oper- 
ating adjustments. 

When the equipment design or operating conditions are such 
that the maximum temperature rating or maximum temperature 
difference will be exceeded, provision should be made to di- 
rect a blast of cooling air from the dlheptal-base end of the 
tube along the entire length of the bulb surface, I.e., through 
the space between the bulb surface and the surrounding de- 
flecting coll and Its extension. For this purpose, a small 
blower Is satisfactory, but it should run at low speed to pre- 
vent vibration of the 6769 and the associated amplifier equip- 
ment. Unless vibration Is prevented, distortion of the picture 
may occur. To keep the operating temperature of the large end 
of the tube from falling below 35°C , some form of controlled 
heating should be employed. Ordinarily, adequate heat will be 
supplied by the focusing coll, deflecting coils, and associated 
amplifier tubes so that the temperature can be controlled by 
the amount of cooling air directed along the bulb surface. 

Resolution of better than 400 lines at the center of the 
picture can be produced by the 6769 when the highlight Illumi- 
nation Is above the knee of the typical signal-output curve 
for this type. To utilize such resolution capability In the 
horizontal direction with the standard scanning rate of 625 
lines, it is necessary to use a video amplifier having a band- 
width of at least 6.6 megacycles. The maximum resolution ob- 
tainable Is limited by the mesh-screen oortlon of the target. 

OUTLINE DIMENSIONS for the 5769 are the same 
as those shown for Type 5655 
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SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
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FOR OUTDOOR AND STUDIO PICKUP 




MAGNETIC FOCUS 



MAGNETIC DEFLECTION 



W* 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ±10% ... ac or dc volts 

Current 0.6 amp 

Direct I nterelectrode Capacitance (Approx.): 

Anode to all other electrodes 12 

Photocathode, Semi transparent : 

Response . . . See accompanying Spectral Sensitivity curve 
Rectangular image (4x3 aspect ratio): 

Useful size of 1.6" max. Diagonal 

Orientation of . . . Proper orientation Is obtained when 
the vertical scan is essentially 
parallel to the plane passing 
through the center of faceplate 
and pin No. 7 of the shoulder base. 

Focusing Method Magnetic 

Deflection Method Magnetic 

Overall Length 15-3/16" ± 1-4" 

Greatest Diameter of Bulb 3" ± 1/16" 

Minimum Def lect ing-Coi 1 Inside Diameter 2-3/8" 

Deflect ing-Coil Length 5" 

Focusing-Coi 1 Length ' . . 10" 

Alignment-Coil Length . . 15/16" 

Photocathode Distance Inside End of Focusing Coil .' . . 1/2" 
Operating Position: Any except with diheptal base up and tube 
ax i s at ang I e of less than 20° from vert ical 

Weight (Approx.) 1.4 lbs 

End Base . . . .Small-Shell Diheptal 14-Pin (JETEC No.B14-^5) 

BOTTOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 



Pin 


1- 


-Heater 


Pin 


2- 


-Grid No. 4 


Pin 


3- 


-Grid No. 3 


Pin 


4- 


- Internal Connec- 
tion — Do Not Use 


Pin 


5- 


- Dynode No. 2 


Pin 


6 


-Dynode No. 4 


Pin 


7- 


-Anode 


Pin 


8 


- Dynode No. 5 


Pin 


9 


-Dynode No. 3 


Pin 


10 


-Dynode No.l, 
Grid No. 2 


Pin 


11 


- 1 nternal Connec- 
tion — Do Not Use 


Pin 


12 


-Grid No.l 


Pin 


13 


-Cathode 


Pin 


14 


- Heater 




WHITE INDEX LINE 
ON FACE 



(Continued on next page) 



~*-\ ndicates a change. 
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Shoulder Base Keyed Jumbo An 

Pin 1-Grid No. 6 Pin 5-Grid No 

Pin 2 - Photocathode 

Pin 3- Internal Connec- Pin 6 -Target 

t ion — Do Not Use 
Pin 4- Internal Connec- Pin 7- Interna 

tion — Do Not Use tion — D 

Maximum Ratings, Absolute Values: 

PHOTOCATHODE: 
Voltage - -550 


nular 
.5 

1 Con 
o Not 

max. 
max. 

max. 

mi n. 

max. 
max. 

max. 
max. 
max. 
max. 
max. 
max. 

max. 
max. 

max. 
max. 
max. 
max. 

-500 

•375 

25 
20 
30 

-115 

imum s 
ates a 


7-Pin 

nec- 
Use 

volts 
ft-c 

°C 

°C 

°C 
volts 

volts 
volts 
volts 
volts 
volts 
volts 

volts 
volts 

volts 
volts 
volts 
volts 

volts 

volts 
volts 
volts 
volts 
volts 
volts 
volts 

ignal. 
change. 


Illumination 


50 


OPERATING TEMPERATURE: 

Of any part of bulb 


50 


Of bulb at large end of tube 

(target section) . . . 
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bulb hotter than target section . 

GRICV-No.6 VOLTAGE 

TARGET VOLTAGE: 

Positive value 


35 

5 
. -550 

10 


Negative value 


10 


GRID^Io.5 VOLTAGE 

GRID-No.4 VOLTAGE 

GRID-No.3 VOLTAGE 


. 150 

. 300 

400 


GRID-No.2 & DYNODE-No.l VOLTAGE 

GRID-No.l VOLTAGE: 
Neaative bias value 


. 350 
125 


Positive bias value 





PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 

ANODE-SUPPLY VOLTAGE* 

VOLTAGE PER MULTIPLIER STAGE 


. 125 

10 

. 1350 


Typical Operation and Characteristics: 

Photocathode Voltage (Image Focus). . . 
Grid-No. 6 Voltage (Accelerator) — 

75% of photocathode voltage 

Taraet Voltage 


-300 to - 

-225 to - 

to ; 

to 1 

160 to 2 

225 to ; 

300 
-45 to - 

Operation 
ltage off. 
e near max 

-»-l ndic 


Grid-No. 5 Voltage (Decelerator) .... 

Grid-No. 4 Voltage (Beam Focus) 

Grid-No. 3 Voltage* 

Grid-No. 2 & Dynode-No.l Voltage .... 
Grid-No. 1 Voltage for Picture Cutoff . 

* Ratio of dynode voltages is shown under Typical 

Adjustable from -3 to +5 volts with blanking vo 

Adjust to give the most uniformly shaded pictur 
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600 
800 
1000 
1200 
1250 


volts 
volts 
volts 
volts 
volts 


30 
2 to 15 
5 to 45 


/uamp 

^tamp 

°C 


35 
5 


volts 


75 
to 3 


gausses 
gausses 



Dynode-No.2 Voltage 

Dynode-No.3 Voltage 

Dynode-No.4 Voltage 

Dynode-No.5 Voltage 

Anode Voltage 

Anode Current (DC) 

Signal-Output Current (Peak to peak). . 

Taraet Temperature Range 35 to 45 

Ratio of Peak-to-Peak Highlight Video- 
Signal Current to RMS Noise Current 
(Approx.) 

Minimum Peak-to-Peak Blanking Voltage . 

Field Strength at Center of Focusing Coil 

Field Strength of Al ignment Coil (Approx. 

4 Direction of current should be such that a north-seeking pole is 
attracted to the image end of the focusing coil, with the indicator lo- 
cated outside of and at the image end of the focusing coil. 

OPERATING CONSIDERATIONS 

When the equipment design or operating conditions are such 
that the maximum temperature rating or maximum temperature 
difference as given under Maximum Ratings will be exceeded, 
provision should be made to direct a blast of cooling air 
from the d i hepta l-base end of the tube along the entire 
lengthof the bulb surface, i.e., through the space between 
the bulb surface and the surrounding def I ect i ng-co i I 
assembly and its extension. Any attempt to effect cooling 
of the tube by circulating even a large amount of air 
around the focusing coil will do little good, but a small 
amount of air directly in contact with the bulb surface 
will effectively drop the bulb temperature. For this 
purpose, a small blower is satisfactory, but it should be 
run at low speed to prevent vibration of the 5820 and the 
associated amplifier equipment. Unless vibration is pre- 
vented, distortion of the picture may occur. 

To keep the operating temperature of the large end of the 
tube from falling below 35°C, some form of controlled 
heating should be employed. Ordinarily, adeqdate heat 
will be supplied by the focusing coil, deflecting coils, 
and associated amplifier tubes so that the temperature can 
be controlled by the amount of cooling air directed along 
the bulb surface. If, in special cases, a target heater 
is required, it should fit between the focusing coil and 
the bulb near the shoulder of the tube, and be non- 
i nd uct i ve I y wound . 

Resolution in excess of 500 lines at the center of the 
picture can be produced by the 5820. The Amplitude Re- 
sponse Characteristic shows the relative center amplitude 
response versus television line number for the 5820 when 
it is operated with the highlights at the knee of the light 
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transfer characteristic and at one lens stop above the 
knee and at a temperature of 35°C. To utilize such reso- 
lution capability in the horizontal direction with the 
standard scanning rate of 525 lines, it is necessary to 
use a video amplifier having a bandwidth of at least 6 
megacycles. The maximum resolution obtainable is limited 
by the mesh-screen portion of the target. 

For wery high illumination or for individual tubes with 
exceptionally high photocathode sensitivity, it may not be 
possible to stop the lens down far enough to reduce the 
highlight illumination on the photocathode to a value near 
the knee of the transfer characteristic. When such a con- 
dition is encountered, the use of a Wratten neutral fil- 
ter se I ected to g i ve the required reduction in illumination 
is recommended. Ordinarily, two filters — one having 10% 
transmission and the other 20% — wi I I g i ve suf f ic i ent choice. 



LIGHT TRANSFER CHARACTERISTIC 
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T 



,.--// +.015' 
X: 135 -.025" 



DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 



M 



T 



L-425" 
±.025" 

.040" 

±.002" Dl A. 

6-PINS 



'—JUMBO 

ANNULAR 
7-PIN BASE 



CROSS-HATCHED 
AREA IS FLAT 






"2 ±U« 



SMALL-SHELL 

DIHEPTAL 
14-PIN BASE 
/JECTEC N2 



BI4-45 



inii|0)F|_ 



ENLARGED BOTTOM VIEW 



1.315 R.MIN. 
MAX. 




SEE NOTE I 



'/ 2 MIN. 




MOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD D I HEPTAL-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR BASE GAUGE 

ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 
OF 0.065" ± 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0. 150" ± 0.001". ALL HOLES 
HAVE DEPTH OF 0.265" ± 0.001". 
THE SIX 0.065" HOLES ARE 
ENLARGED BY 45° TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
5I°26' +5' ON CIRCLE DIAME- 
TER OF 2.500" ± 0.015". 

b. SIX STOPS HAVING HEIGHT OF 
0. 187" ± 0.001 ", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF 1/8" FROM 2-13/ 16" DIAME- 
TER AND HAVING HEIGHT OF 
0. 126" ± 0.001". 

d. NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2 .200" ± 0. 00 I " . 

92CM-8293RI 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
WITH AND WITHOUT FILTER 
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AMPLITUDE RESPONSE 


CHARACTERISTICS 
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6198 
VIDICON 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3*10% .... ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitance: 
Signal Electrode to All 

Other Electrodes 4.5 wif 

Spectral Response See Curve 

Photoconductive Layer: 
Maximum Useful Diagonal of Rectangular 

Image (4x3 Aspect Ratio) 0.62 inch 

Orientation of Quality Rectangle — Proper orientation is ob- 
tained when the horizontal scan is essentially parallel to the 
plane passing through the tube axis and short index pin. 

Focusing Method Magnetic 

Deflection Method Magnetic 

Overall Length 6-1/4" ± 1/4" 

Greatest Diameter (Excluding Side Tip) . . . 1.125" ± 0.010" 

Maximum Radius ( Incl uding Side Tip) 0.805" 

Bulb T-8 

Operating Position Any 

Base Small-Button Ditetrar 8-Pin (JETEC N0.E8-H) 

BOTTOM VIEW 

Pin 1- Heater j 5?@ pin 7 -Cathode 

Pin 2-Grid No.l Q^U-^VT) Pin 8-Heater 

Pin 3- Int. Conn.— J zzzz^Y Flange (SJ)- 

Do Not Use (zx^r^L-^fc) Signal 

Pin 4- Int. Conn. — Xcr^^sX^ Electrode 

Do Not Use GTSr^® Short Index Pin- 

Pin 5 -Grid No. 2 SH P °g T Int. Conn.— 

Pin 6-Grid No. 3, ,c Make No 

Grid No. 4 direction of light: Conn. 

INTO FACE END OF TUBE 

Maximum Ratings, Absolute Values: 

SIGNAL-ELECTRODE VOLTAGE 125 max. volts 

GRID-No.4 & GRID-N0.3 VOLTAGE 350 max. volts 

GRID-No.2 VOLTAGE 350 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 

respect to cathode 125 max. volts 

Heater positive with 

respect to cathode 10 max. volts 

FACEPLATE TEMPERATURE 60 max. oc 
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Typical Operation and Characteristics: 
For scanned area of i/a' 

Signal -Elect rode Voltage for 
Dark Current of 0.02 /xamp 

Grid-No.4 (Decelerator) A Grid- 
No. 3 (Beam Focus) Voltage 

Grid-No. 2 (Accelerator) Voltage . . . 

Grid-No.l Voltage 

(For picture cutoff) . . . 

Signal-Output Current:* 

Normal Operating Range 

Minimum, with 0.6 foot-candle of 
uniform 2870°K tungsten il- 
lumination on tube face 

Uniform 2870°K Tungsten Illumi- 
nation on Tube Face to Produce 
Signal-Output Current of 
0.1 to 0.2 xxamp 

Ratio (Approx.) of Tube-Face Illumi- 
nation Required to Produce Signal- 
Output Current of 0.2 /xamp to That 
Required to Produce 0.02 /xamp . . . 

Minimum Peak-to Peak 

Blanking Voltage: 

When applied to grid No.l 

When appl ied to cathode 

Field Strength at Center of 

Focusing Device .... 

Field Strength of Adjustable 
Al ignment Coil 



volts 
volts 

gausses 

gausses 

* Defined as the component of the signal-electrode current after the dark- 
current component has been subtracted. 



x 3 /8" 
10 to 125 

200 to 300 
300 

-45 to -100 

0.1 to 0.2 

0.02 
3 to 10 

30 

30 
10 

40 

to 4 



vol ts 

volts 
volts 

volts 

/xamp 

/xamp 
ft-c 



OPERATING 

The base pins of the 6198 
such as Cinch No.54AI8088, 
Resolution of better than 
picture can be produced by 
lution capability of the 6 
with the standard scanning 
sary to use a video amp I 
least 6 megacycles per sec 
tainable is limited by the 



CONSIDERATIONS 

fit the ditetrar 8-pin connector 

or equivalent. 
350 I ines at the center of the 

the 6198. To utilize the reso- 
198 in the horizontal direction 

rate of 525 I ines, it is neces- 
ifier having a bandwidth of at 
ond. The maximum resolution ob- 
size of the scanning-beam spot. 
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KEEP THIS 
REGION CLEAR 




1.000 
~ 1.050* 



SMALL- BUTTON 

DITETRAR 

8 -PIN BASE 
JETEC N«E6-II 



92CS-7772 
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SMAtt- SUTTON DITETRAft 

ft -PIN BASE 

JETEC N«E8-II 



^>3 Mug 
MAX. | 



ZERO MIN. 



.265* MAX.- 



¥ 



\SHOI 



SHOUT INDEX 
- PIN 




SHORT INDEX 



92CS-776S 



Base-pin positions are held to tolerances such that pins will fit 
a flat-plate gauge having thickness of l/»" and 9 holes 0.0700" 
t 0.0009' so located on a 0.6000" * 0.0005" diameter circle that 
the distance along the chord between any two adjacent hole centers 
is 0.2052" ± 0.0005". Gauge Is provided with center hole having 
diameter of 0.300" ± 0.001" and sane center as the pin circle. 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
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ILLUMINATION: 


uniform ovfr PwnTnrnwrH irnvr i ayer 
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SCANNED AREA OF PHOTOCONDUCTIVE LAYER: l/| X 3/ 8 " 
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2870*K TUNGSTEN ILLUMINATION ON TUBE FACE— FOOT-CANDLES 
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SCANNED AREA OF PHOTOCONDUCTIVE 
LAYER: Ife" X 3fe" 

I I I 

__INITIAL VALUE 

0.2MICROAMP 




6 135 200 300 400 

TIME AFTER ILLUMINATION IS REMOVED- 
MILLISECONDS 
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FOR PICKUP FROM MOTION-PICTURE FILM 
600-LINE RESOLUTION 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ±10% ... . ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitance: 4 
Signal Electrode to 

All Other Electrodes .... 4.5 /u/xf 

Spectral Response See Curves 

Photoconduct ive Layer: 
Maximum Useful Diagonal of Rectangular 

Image (4x3 Aspect Ratio) 0.62 inch 

Orientation of Quality Rectangle — Proper orientation is obtained 
when the horizontal scan is essentially parallel to the 
plane passing through the tube axis and short index pin. 

Focusing Method Magnetic 

Deflection Method Magnetic 

Overall Length 6-1/4" ± 1/4" 

Greatest Diameter (Excluding side tip). . . . 1.125" ± 0.010" 
Maximum Radius (Including side tip) ......... 0.805" 

Bulb T-8 

Operating Position ... Approx. horizontal, or faceplate up 

Weight (Approx.) , . . . . 2 oz 

Base Smal 1 -Button Ditetrar 8-Pin. (JETEC No. E8-11) 

BOTTOM VIEW 

Pin 7: Cathode 
Pin 8: Heater 
Flange (SJ) : 
Signal . 
Electrode 
Short Index Pin: 
Int. Conn. — 
Make No 
Connection 

Maximum Ratings, Absolute Values: 

SIGNAL-ELECTRODE VOLTAGE 125 max. volts 

GRID-No.5 & GRID-No.4 VOLTAGE 350 max. volts 

GRID-No.3 VOLTAGE 350 max. volts 

GRID-No.2 VOLTAGE '. 350 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 125 max. volts 

Positive bias value max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 125 max. volts 

Heater positive with respect to cathode . 10 max. volts 

4 This capacitance, which effectively is the output impedance of the 6326 L 
is increased by about 3 MM f wh en the tube ' s mounted in the RCA de- 
flect i ng-yoke and focusing-coil assembly. The resistive component of 
the output impedance is in the order of 100 megohms. 



Pin 1: 


Heater 


Pin 2: 


Grid No.l 


Pin 3: 


Grid No. 3 


Pin 4: 


Int. Conn. — 




Do Not Use 


Pin 5: 


Grid No. 2 


Pin 6: 


Grid No. 4, 




Grid No. 5 
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FACEPLATE: 






1 1 1 umi nat ion 


1000 max. 
60 max. 

g: 


ft-C 

°C 


Temperature 


Typical Operation with Static Focus in 


Grid N0.3 connected to grids 


No*4 and No. 5; 




scanned area of 1/2" 


x 3 /8" 




Faceplate Illumination: 






Average Highlight 4 , for 






pickup from film . . . 


100 to 300 


ft-c 


Constant, for pickup from trans- 






parencies or opaques . 


10 


ft-C 


Signal -Elect rode Voltage: 






For pickup from film 




volts 


For pickup from transparencies 






or opaques 




volts 


Grid-No. 5 (Decelerator) and 






Grids-No. 4 & No. 3 (Beam-Focus 






Electrodes*] Voltage . 


200 to 300 


volts 


Grid-No. 2 (Accelerator) Voltage . . 


300 


volts 


Grid-No. 1 Voltage for Picture Cutoff 


-45 to -100 


volts 


Highlight Signal-Electrode Current . 


0.3 to 0.4 


/xamp 


Average Signal-Output Current* . . . 


0.1 to 0.2 


/xamp 


Maximum Dark Current: 






For pickup from film 


0.004 


^amp 


For pickup from transparencies 






or opaques 


0.02 


/xamp 


Average "Gamma" of Transfer 






Characteristic for signal-output 






current between 0.02 yu.amp and 






0.2 uamp 


0.65 




Visual Equivalent Signal-to-Noise 






R&tio (Approx.) . . . 


300:1 




Minimum Peak-to-Peak Blanking Voltage: 






When applied to grid No.l .... 


40 


volts 


When appl ied to cathode 


10 


volts 


Field Strength of Adjustable 






Al ignment Coi 1 . . . . 


to 4 


gausses 


4 Averaged over the time of one TV frame. 






* Beam focus is obtained by combined effect 
which should be adjustable over indicated 


of grids-No.4 & no. 


3 voltage 


range, and RCA-21701 Focusing 


Coil with 40 milliamperes passing through 


it. 




# Defined as the component of the signal-elec 


trode current after 


the dark- 


current component has been subtracted. 






For amplifier system of the low-noise cascode type having 8-Mc 


>andwidth . 


Because the noise in such a system i s predom 


mately of the high- 


-frequency 


type, the visual equivalent signal-to-noi se ratio is taken as 


the ratio 


of highlight video-signal current to rms 


noi se current , mui t 


i pi ied by 


a factor of 3. 
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Typical Operation with Dynamic Focusing: 

Grid No. 3 used separately as Dynamic Focusing Electrode ; 
scanned area of l / 2" x 3/8" 
Values are the same as shown above for Typical Operation with 
Static Focusing except as follows: 
Grid-No. 5 (Decelerator) and 

Grid-No. 4 (Beam-Focus 
Electrode**) Voltage .... 200 to 300 volts 
Grid-No. 3 (Dynamic-Focus 

Electrode**) Voltage: 

DC value 200 to 300 volts 

Peak-to-peak value (Approx.) 60 volts 

Static beam focus is obtained by combined effect of grid-No.u voltage 
which should be adjustable over indicated range, and RCA-217D1 Focusing 
Coil with 40 milliamperes passing through it. Dynamic beam focus to 
give improved edge focus is supplementary to static beam focus and is 
accomplished by adjusting the dc grid-No. ^ voltage to the same value 
as that of grid No. 4 and by applying to grid No. 3 an ac voltage having 
parabolic waveform. 

BASE CONNECTOR 
The base pins of the 6326 fit the ditetrar 8-contact con- 
nector, such as Cinch No.54A18088, or equivalent. 

SPECTRAL SENSITIVITY CHARACTERISTIC, 

DIMENSIONAL OUTLINE, 

and 

BASE DIMENSIONS 

are the same as shown for Type 6198 



.4 




ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER 






SCANNED AREA OF PHOTOCONDUCTIVE LAYER: l/| X 3/ 8 " 
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6326 

PERSISTENCE CHARACTERISTIC 




1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


_ 1 t 1 1 1 1 1 1 1 t 1 1 1 M 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 t 1 1 It t t t M 1 1 1 
-HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES = 0.35 
--SCANNED AREA OF PHOTOCONDUCTIVE LAYER = '/ 2 "x 3 / 6 " --- 
















































o 




<0 




2 2 5- -----__-_---- __ _ -- X 




— i _i_ /. 


I*- A 


o S 


1 A r 










~%f\ J 








Q / 






S -+- — t _i 




J"~ > _!_ 












In / 




*> V 




-J £ 


< io_ _ _ _ __ __ Z__ _ _____ 


-10- -- ---«■-- 


t ,/ 


z / 


^r 


u_ _ _ _ __ _ _ 


g — __ _- _ __2_- 


/ 


H ,/ 


Z _ _ / 


UJ 5 ^_ __ _ _ _ __ 


o 3 : 2 




oc 


UJ 


Q- _ _ 













10 

OCT. 12.1953 



20 30 

SIGNAL-ELECTRODE VOLTS 



TUBE DEPARTMENT 

IADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



40 50 

92CM-8II9 



6326-A 
VIDICON 

600-LINE RESOLUTION 

For film and live pickup 
with color or black-and-white TV cameras 




/z/xf 



The 6326-A is an improved version of the 6326 and is unilater- 
ally interchangeable with it. 

DATA 
General : 
Heater, for Uni potent ial Cathode: 

Voltage 6.3 ± 10% . . . .ac or dc volts 

Current . 0.6 amp 

Direct Interelectrode Capacitance:* 
Signal electrode to 

all other electrodes 4.5 

Spectral Response .See. Curves 

Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image (4x3 aspect ratio). .' 0.62" 

Orientation of quality rectangle — Proper orientation is ob- 
tained when the horizontal scan is essentially parallel 
to the straight sides of the masked portions of the face- 
plate. The straight sides are parallel to the plane 
passing through the tube axis and short index pin. The 
masking is for orientation only and does not define the 
proper scanned area of the photoconductive layer. 

Focusing Method Magnetic 

Deflection Method Magnetic 

Overall Length . . 6-1/4" ± 1/4" 

Greatest Diameter 1.125" ± 0.010" 

Weight (Approx.) 2 oz 

Operating Position. . . . Approx. horizontal, or faceplate up 

Bulb T-8 

Base Connector Cinch No.54A18088, or equivalent 

Base Small -Button Ditetrar 8-Pin (JETEC N0.E8-H) 

Basing Designation for BOTTOM VIEW 8HL 



Pin 
Pin 
Pin 
Pin 



Pin 



1- Heater 
2-Grid No.l 
3-Grid No. 3 

4 - Internal 

Connect ion- 
Do Not Use 

5 -Grid No. 2 



Pin 6- 



Grid No. 4, 
Grid No. 5 




Pin 7 -Cathode 
Pin 8-Heater 
Fl ange - Signal 



Short 



Maximum Ratings, Absolute Values: 

SIGNAL-ELECTRODE VOLTAGE 

GRID-No.5 & GRIO-No.4 VOLTAGE . . 



Electrode 
Index Pin- 
I nternal 
Connect ion- 
Make No 
Connect ion 



100 max. vol ts 
350 max. vol ts 



• This capacitance, which effectively is the output impedance of the 
6326-A, is increased by about 3 MM f when the tube is mounted in the 
def lee t i ng-yoke and focus i ng-coi 1 assembly. The resistive component 
of the output impedance is in the order of 100 megohms. 
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VIDICON 



GRID-No.3 VOLTAGE 


350 max. volts 
350 max. volts 

125 max. vol ts 
max. volts 

125 max. volts 

10 max. volts 

1000 max. ft-c 
60 max. °C 

and No. 5; 

50 to 300 ft-c 

20 ft-c 
20 to 40 volts 
40 to 70 volts 

200 to 300 volts 
300 volts 

-45 to -100 volts 
0.3 to 0.4 /iamp 
0.1to0.2 /jamp 
0.3 to 0.4 /xamp 

0.004 ptarnp 

0.02 yuamp 

0.65 
300:1 

40 volts 
10 volts 

to 4 gausses 


GRiD-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 
Negative bias value 


Positive bias value 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 

Heater posit ive with 

respect to cathode 

FACEPLATE: 

Illumination 


Temperature 


Typical Operation with Static Focusing: 

Grid No. 3 connected to grids No. 4 
scanned area of 1/2" x 3/S 
Faceplate Illumination: 
Average highlight A , for 

pickup from film 


Constant highl ight, 

for pickup from limited- 


Signal-Electrode Voltage: 

For pickup from film 


For pickup from limited-motion 

1 ive scenes 


Grid-No. 5 (Decelerator) and 
Grids-No. 4 & No. 3 (Beam-Focus 

Electrodes*) Voltage 


Grid-No. 2 (Accelerator) Voltage 

Grid-No. 1 Voltage for 

Picture Cutoff* 


Highlight Signal-Electrode Current. . . . 

Average Signal-Output Current^ 

Peak Signal-Output Current 

Maximum Dark Current: 


For pickup from limited-motion 
'1 ive scenes 


Average "Gamma" of Transfer 

Characteristic for signal-output 

current between 0.02 ^amp and 

0.2 /xamp 


Visual Equivalent Signal-to-Noi se 

Ratio (Approx.) 


Minimum Peak-to-Peak Blanking Voltage: 

When applied to grid No.l 

When applied to cathode 

Field Strength of Adjustable 


A ,*,*, ,°: See next page. 
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Typical Operation with Dynamic Focusing: 

Grid No. 3 used separately as Dynamic Focusing Electrode; 
scanned area of 1/2" x 3/8" 
Values are the same as those shown for Typical Operation with 
Static Focusing except as follows: 
Grid-No. 5 (Decel erator) and Grid-No. 4 

(Beam-Focus Electrode**) Voltage .... 200 to 300 volts 
Grid-No. 3 (Dynamic-Focus 

Electrode**) Voltage: 

DC value 140 to 240 volts 

Peak-to-peak value (Approx.j 60 volts 

A Averaged over the time of one TV frame. 

Beam focus is obtained by combined effect of grids-No. u 4 No. 3 voltage 
which should be adjustable over indicated range, and a focusing coil 
having an average field strength of 40 gausses. 

* With no blanking voltage on grid No.l. 

Defined as the component of the signal-electrode current after the 
dark-current component has been subtracted, 
ampl " " ' 




TYPICAL LIGHT TRANSFER CHARACTERISTICS 



1.0 

8 
6 


ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 1/2" x 3/8:' 












E MS = SIGNAL -ELECTRODE VOLTS TO GIVE MAX. SENSI- : 

TIVITV AT MAX. nARK CilRRFMT OF n O? Mlf.ROAMP. 
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MASKED PORTION 

OF FACE 

(SEE NOTE) 



r-.094 

H1+ 



t .030"J 




SMALL -BUTTON 

DITETRAR 

8-PIN BASE 

JETEC N«E8-II 



NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 
THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 
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SPECTRAL SENSITIVITY CHARACTERISTICS 





4000 5000 6000 7000 
WAVELENGTH-ANGSTROMS 

-H 1 1 1 h— f- 



8000 



oc^y u UJ _| 5 

i-oo => £ H. Q £0 

_j — — _i tr uj U7U1 

3 >> m o >- a. -a. 

TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JFRSEY 



92CM-7783RI 




6326-A 
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IMAGE ORTHICON 

FOR SIMULTANEOUS COLOR PICKUI 




MAGNETIC FOCUS 



MAGNETIC DEFLECTION 



ac or dc volts 
. . . . ampere 



20 



flfxf 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10% . 

Current 0.6 

Direct Interelectrode Capacitance: 

Anode to all other electrodes 

Photocathode, Semi transparent: 

Response . . . See accompanying Spectral Sensitivity curve 
Rectangular image (4x3 aspect ratio): 

Useful size of 1.6" max. Diagonal 

Orientation of . . . Proper orientation is obtained when 
the vertical scan is essentially 
parallel to the pl-ane passing 
through center of faceplate and 
pin No. 7 of the shoulder base. 

Focusing Method Magnetic 

Deflection Method Magnetic 

Overall Length 15-3/16" ± 1/4" 

Greatest Diameter of Bulb 3 M ± 1/16" 

Minimum Def lect ing-Coi 1 Inside Diameter 2-3/8" 

Def lecting-Coil Length ' 5" 

Focus i ng-Co i 1 Length 10" 

Alignment-Coil Length 15/ 16^ 

Photocathode Distance Inside End of Focusing Coil . . . 1/2" 
Operating Position: Any except with diheptal base up and tube 
axis at angle of less than 20° from vertical 

Weight (Approx.) 1 lb 6 oz 

End Base Small-Shell Diheptal 14-Pin Base 

(JETEC N0.B14-45) 
BOTTOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 



Pin 


1- 


Heater 


Pin 


2- 


-Grid No. 4 


Pin 


3- 


-Grid No.3 


Pin 


4- 


- Internal Connec- 
tion — Do Not Use 


Pin 


5- 


-Dynode No. 2 


Pin 


6- 


- Dynode No. 4 


Pin 


7- 


- Anode 


Pin 


8- 


- Dynode No. 5 


Pin 


9- 


-Dynode No.3 


Pin 


10- 


- Dynode No.l, 
Grid No. 2 


Pin 


11- 


- Internal Connec- 
tion — Do Not Use 


Pin 


12- 


-Grid No.l 


Pin 


13 


-Cathode 


Pin 


14 


-Heater 




WHITE INDEX LINE 

/ r ♦ -a ^ ON FACE 

(Continued on next page) 
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Shoulder Base 

Pin 1-Grid No. 6 

Pin 2- Photocathode 

Pin 3~ Internal Connec- 
tion — Do Not Use 

Pin 4- Internal Connec- 
tion — Do Not Use 

Maximum Ratings, Absolute Values: 

PHOTOCATHODE : 


Keyed 
Pin 5 

Pin 6 

Pin 7 


Jumbo Annular 7-Pin 
-Grid No. 5 

-Target 

- Internal Connec- 
tion — Do Not Use 

. -550 max. volts 
50 max. ft-c 

50 max. °C 

35 min. °C 

5 max. °C 
. -550 max. volts 

10 max. volts 
10 max. volts 
150 max. volts 
300 max. volts 
400 max. volts 
350 max. volts 

125 max. volts 
max. volts 

125 max. volts 

. 1350 max. volts 

-300 to -500 volts 

-225 to -375 volts 

to 3 volts 

to 125 volts 

160 to 220 volts 

225 to 330 volts 

300 volts 

-45 to -115 volts 

Operation. 
tage off. 
2 near maximum signal. 






OPERATING TEMPERATURE: 




Of bulb at large end of tube 

(target section) . . . 
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bulb hotter than target section . 
GR ID-No. 6 VOLTAGE r - . . 


TARGET VOLTAGE: 








GR ID-No. 5 VOLTAGE 




GR ID-No. 4 VOLTAGE 




GR ID-No. 3 VOLTAGE 




GRID-No.2 A DYNODE-No.l VOLTAGE . 
GRID-No.l VOLTAGE: 








PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 

ANODE SUPPLY VOLTAGE* * - - - 


VOLTAGE PER MULTIPLIER STAGE . . 
Typical Operation and Character ist 

Photocathode Voltage (Image Focus) 
Grid-No. 6 Voltage (Accelerator) — 


cs: 








col 
vo 

tur 


Grid-No. 5 Voltage (Decelerator) . 
Grid-No. 4 Voltage (Beam Focus) . 
Grid No 3 Voltage# 




Grid-No. 2 & Dynode-No.l Voltage . 
Grid-No. 1 Voltage for Picture Cuto 

* Ratio of dynode voltages is shown under 
Adjustable from -3 to +5 volts with bla 

* Adjust to give the most uniformly shade 


ff" 

Typi 
nking 
d pic 
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Dynode-No.2 Voltage 

Dynode-No.3 Voltage 

Dynode-No.4 Voltage 

Dynode-No.5 Voltage 

Anode Voltage 

Anode Current (DC) 

Signal-Output Current (Peak to peak) . . 

Target Temperature Range 

Ratio of Peak-to-Peak Highlight Video- 
Signal Current to RMS Noise Current 
(Approx.) 

Minimum Peak-to-Peak Blanking Voltage . . 

Field Strength at Center of Focus i ng Coi 1 A 

Field Strength of Al ignment Coi 1 (Approx.) 

* Direction of current should be such that a n 
attracted to the image end of the focusing coil, 
cated outside of and at the image end of the foci 



600 
800 
1000 
1200 
1250 


volts 
volts 
volts 
volts 
volts 


30 
3 to 20 
55 to 45 


/iamp 

/xamp 

°C 


60 
5 


volts 


75 


gausses 


to 3 


gausses 



orth-seekinq pole 

ith the indicator lo- 
sing coi 1 . 



OPERATING CONSIDERATIONS 

When the equipment des ign or operat i ng conditions are such 
that the maximum temperature rating or maximum temperature 
difference as given under Maximum Ratings will be ex- 
ceeded, provision should be made to direct a blast of 
cool i ng ai r from the d i heptal-base end of the tube along the 
entire length of the bulb surface, i.e., through the space 
between the bulb surface and the surrounding deflecting- 
coi I assembly and its extension. Any attempt to effect 
cooling of the tube by circulating even a large amount of 
air around the focusing coil will do little good, but a 
small amount of air directly in contact with the bulb 
surface will effectively drop the bulb temperature. For 
this purpose, a small blower is satisfactory, but it 
should be run at low speed to prevent vibration of the 
6474 and the associated amplifier equipment. Unless vi- 
bration i s prevented, d istort ion of the p icture may occur. 

To keep the operating temperature of the large end of the 
tube from falling below 35°C, some form of controlled 
heating should be employed. Ordinarily, adequate heat 
will be supplied by the focusing coil, deflecting coils, 
and associated amplifier tubes so that the temperature 
can be controlled by the amount of cooling air directed 
along the bulb surface. If, in special cases, a target 
heater is required, it should fit between the focusing 
coil and the bulb near the shouhder of the tube, and be 
non-induct i ve ly wound. 
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DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 



"T" 



±.025" 

.040" 

±.002 # DIA. 

6-PINS 



■— JUMBO 

ANNULAR 
7-PIN BASE 



CROSS-HATCHED 
AREA IS FLAT 



,5 V 



"2±^ 



SMALL-SHELL 

DIHEPTAL 
14-PIN BASE 
/JECTEC NS 
r BI4-45 



W|D ajg tn 



1.315 'R.MIN. 
MAX. 




SEE NOTE I 



/ 2 MIN. 




ENLARGED BOTTOM VIEW 



NOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD D I HEPTAL-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR BASE GAUGE 

ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 
OF 0.065" ± 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0. 150" ± 0.001". ALL HOLES 
HAVE DEPTH OF 0.265" ± 0.001". 
THE SIX 0.065" HOLES ARE 
ENLARGED BY 45° TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
5I°26' ±5' ON CIRCLE DIAME- 
TER OF 2.500" ± 0.015". 

b. SIX STOPS HAVING HErGHT OF 
0. 187" ± 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF 1/8" FR0M2-I3/I6" DIAME- 
TER AND HAVING HEIGHT OF 
0. 126" ± 0.001". | 
NECK-CYLINDER CLEARANCE 1 
HOLE HAVING DIAMETER OF 
2.200" ± 0.001". 

92CM-8293 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
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FOR INCIDENT RADIANT ENERGY 

WITHIN NORMAL OPERATING 

RANGE OF TUBE 
DASHED CURVE SHOWS SPECTRAL 

CHARACTERISTIC OF AVERAGE 

HUMAN EYE 



4000 5000 6000 7000 
WAVELENGTH-ANGSTROMS 

— H — I 1 1 M — 



6000 



£_l-l 
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LIGHT TRANSFER CHARACTERISTICS 
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TYPICAL STUDIO LIGHT LEVELS USED FOR COLOR TRANSMISSION 
VALUES ON CURVES ARE ABOVE TARGET-CUTOFF VALUE 
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TEST PATTERN: SQUARE WAVE 
£ OPERATING TEMPERATURE OF BULB : 
ADJACENT TO TARGET: 35°C : 
RESPONSE MEASURED IN CHANNEL 
HAVING 10-Me BANDWIDTH 
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TEMPERATURE EFFECT ON AMPLITUDE RESPONSE 



-- II 1 Ml M MINIMI llllllllllllllll Mill 111! II III Mill II III MINIMUM 
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6571 
COMPUTER STORAGE TUBE 

SINGLE-BEAM, PRIMARY-CURPENT-MODULATION TYPE 
REDISTRIBUTION WRITING CAPACITANCE-DISCHARGE READING 



DATA 
General: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No. 1 to all other electrodes 6.5 /x/uf 

Grid No.l to deflecting electrode DJ-^ . . 0.2 ^ 

Grid No.l to deflecting electrode DU 2 - • • 0.2 /^f 

Grid No.l to deflecting electrode DJo. . . 0.2 /i/zf 

Grid No.l to deflecting electrode DJ4. . . 0.2 /u/xf 

Cathode to all other electrodes 5 /z/zf 

DJi to DJ 2 2.8 wrf 

DJo to DJ 4 2.6 /z/zf 

DJ^ to all other electrodes 9 mif 

DJ 2 to all other electrodes 9 /x/if 

DJo to all other electrodes 8 /u/zf 

DJ4 to all other electrodes 7 /xixf 

Focusing Method Electrostatic 

Deflection Method Electrostatic 

De f 1 ec t i ng-e 1 ec t rode 

arrangement See Dimensional Outline 

Storage Surface On inner surface of faceplate 

Signal-Output Electrode. . . . Metal p late or 50-1 i ne (min imum) 

mesh covering external surface 
of faceplate and capacitively 
coupled tothestorage surface. 
(This electrode is not supplied 
with the tube ) . 

Overall Length 11-1/2" ± 1/4" 

Greatest Diameter of Bulb 3" ± 1/16" 

Weight (Approx.) 9 oz 

Mounting Position Center of tube face must be at 

same elevation as or at higher 
elevation than tube base. 

Cap Recessed Small Cavity (JETEC No. J 1-21) 

Base Small-Shell Duodecal 10-Pin (JETEC No. B10-75) 

BOTTOM VIEW 
Pin 1-Heater Pin 9-Deflecting 

Pin 2 - Grid No.l (?) Electrode DJ 2 

Pin3-Cathode /Y^hSP Pi nlO - Deflect i ng 

Pin 4 -Grid No. 3 (^ k^fe Electrode DJ 1 

Pin 6 -Deflecting ~f\^__EHjT Pin 12 -Heater 

Electrode DJ 4 ^V^Ilf"/^ Cap - Col lector 
Pin 7 -Deflecting (f5s^A<f SS-Storage 

Electrode DJo G^ Surface* 

Pin 8-Ultor (Grids P 
No. 2 & No. 4) 

A The Signal-Output Electrode is capacitively coupled to the Storage Sur- 
face. 
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Maximum Ratings, Design-Center Values: 

COLLECTOR VOLTAGE: 

Difference between collector 

voltage and ultor voltage 150 max. volts 

ULTOR* VOLTAGE 2500 max. volts 

GRID-No.3 VOLTAGE 1000 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value 200 max. volts 

Positive bias value max. volts 

Positive peak value 2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 

ANY DEFLECTING ELECTRODE 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negat ive with 

respect to cathode 125 max. volts 

Heater positive with 

respect to cathode 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (E c ) between 1000 and 2500 volts 

Collector Voltage. ... 95% to 105% of E C4 volts 

Grid-No. 3 Voltage. ... 20% to 28% of Ec 4 volts 
Max. Grid-No. 1 Voltage 

for Beam-Current Cutoff 2.4%ofEc4 volts 
Max. Grid-No. 3 Current 

Range -15 to +10 /namp 

Deflection Factors: 

O^ & DU2 39 to 53 v dc/in./kv of E C4 

DU3 A DU4 35.5 to 48.5 v dc/in./kv of E C4 

Focused-Beam Position. . ## 

Examples of Use of Design Ranges: 

For ultor voltage of 1000 2500 volts 
Collector Voltage. . 950 to 1050 2375 to 2625 volts 
Grid-No. 3 Voltage. . 200 to 280 500 to 700 volts 
Max. Grid-No. 1 Volt- 
age for Beam- 
Current Cutoff . . -24 -60 volts 
Deflection Factors: 

DUi & DU2 39 to 53 97.5 to 133 volts dc/in. 

DU3 & DJ4 35.5 to 48.5 89 to 122 volts dc/in. 

The "ultor" in a storage tube is the electrode to which is applied the 
highest dc voltage for accelerating the electrons in the be*am prior 
to its deflection. |n the 6571, the ultor function is performed by 

?r id No.U. Since grid No. 4 and grid no. 2 are connected together within 
he 6571, theyare collectively referred to simply as "ultor" for con- 
venience in presenting data and curves. 
"* The center of the undeflected focused beam will fall within a circle 
having a 7.5-mm radius concentric with the center of the tube face. 
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% 



±109 
±100 
0.5 max. 



Storage Characteristics for Ultor Voltage of 2500 Volts: 

Storage-Surface Boundary (In terms of 
deflection vol tage) : 
In the DU1-DJ2 direction from posi- 
tion of undeflected focused beam . . ±109 volts 
In the DJ2-DJ4 direction from posi- 
tion of undeflected focused beam . . 
Blemish Factor*, for storage surface 

within indicated boundary 

Spill (Determined for Double-Dot Pattern] 

Under conditions involving 255 references to "sj>ill" element 
and 1 reference to "test" element 
Separation Between Storage Elements, 
in either the DJ1-DU2 or DU3 - DJ4 
direction in terms of deflection 

vol tage: 
At center of storage surface . . . 
At midpoint on each side of 

Storage-surface boundary .... 

Maximum Circuit Values: 

Grid-No. 1-Circu it Resistance 

Resistance in Any Deflect ing- 

Electrode Circuit" 



8 max. 


volts 


10 max. 


volts 


1.5 max. 


megohms 


1.0 max. 


megohm 



Blemish factor is defined as the factor by which the normal positive 
signal is reduced by the blemish. 

Spill is indicative of the amount of binary information that can be 
stored by the tube. The storage capability is determined by the sepa- 
ration between two storage elements at which the signal from one 
element is changed by no more than a specified amount after repeated 
references to the other element. For the 6571, the separation is 
measured, in terms of deflection voltage, when the amplitude of the 
negative signal of the "test" element has decreased to 50* of its 
maximum negative amplitude. The maximum negative amplitude is deter- 
mined by separating the two elements far enough to eliminate the 
effects of secondary electron redistribution from the "spi 1 1 ■ element. 
It is recommended that the def 1 ect i ng-el ec trode-c i rcu i t resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Shielding. In typical computer applications, the 657 1 
is mounted in a compartment having effective magnetic and 
electrostatic shielding. It is recommended that the bulb 
be provided with a tight-fitting electrostatic shield ex- 
tending from the base to the collector coating. (See 
Dimensional Outline) . This external shield supplements 
the shielding action of the col I ector in preventing cross- 
coupling between the electron gun and the external signal 
e lectrode. 

A signal-output electrode shaped to conform with the 
external contour of the faceplate and placed in contact 
with the entire area of the faceplate is required. The 
signal-output electrode is connected to a low-noise video 
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COMPUTER STORAGE TUBE 



amplifier having sufficient gain to amplify signals from 
a fraction of a millivolt to the desired level. 
The amount of information that can be stored by the 6571 
is dependent on the manner in which it is operated, and 
is affected by the stability of the deflecting system, 
freedom from noise in the associated output circuit, the 
number of regenerations compared with the number of ad- 
dresses, and the effectiveness of the electrostatic and 
magnet ic shielding. 

In genera I , the number of storage elements is proportional 
to the operating ultor voltage. For the greatest number 
of storage elements, the 657 1 should be operated at the 
rated maximum ultor voltage and so that the peak grid-No. I 
drive is less than that required for the maximum positive 
amplitude but high enough to prov ide a satisfactory output 
s ignal . 

It is recommended that the beam current be limited to the 
minimum valuewhich prov ides sat i s factory signal amplitude. 
The storage characteristics in the tabulated data and 
curve are based on the use of a double-dot pattern. In 
this method of storage, the positive signal is produced 
by adjusting the beam current and the distance between 
two dot storage elements so that the optimum positive 
signal is produced when the "test" element is addressed. 
Other methods of storage such as superimposed focused and 
defocused spots or dots and dashes may be used equally 
wel I with the 657 I. 
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COLLECTOR 

RECESSED SMALL 

CAVITY CAP 

JETEC N2JI-2I 



EDGE OF 

COLLECTOR 

COATING 




^-SMALL-SHELL 
DUODECAL 10-PIN 

BASE 
JETEC N2 BIO-75 

92CS-85II 



CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 

DJ | AND DJ 2 ARE NEARER THE STORAGE SURFACE: DJ3 AND DJ4 
ARE NEARER THE BASE. WITH DJ | POSITIVE WITH RESPECTTO 
DJ2, THE BEAM WILL BE DEFLECTED TOWARD PIN 2; LIKEWISE, 
WITH DJ3 POSITIVE WITH RESPECT TO DJ 4 , THE BEAM WILL BE 
DEFLECTED TOWARD VACANT PIN POSITION II. 

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ j 
AND DJ 2 BY THE FOLLOWING ANGULAR TOLERANCES (MEASURED 
ABOUT THE TUBE AXIS): PIN 2, 10°; SIDE TERMINAL (ON SAME 
SIDE AS PIN 8), 10°. ANGLE BETWEEN DJ|-DJ 2 DEFLECTION 
PATH AND DJ 3 -DJ 4 DEFLECTION PATH IS 90° ±3°. 
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AVERAGE CHARACTERISTIC 



j^»M #[^ 



ll l l l l l l l l l ll l ll 




COLLECTOR VOLTS = 2500 

ULTOR VOLTS = 2500 

GRID-N* 3 VOLTS = ADJUSTED FOR FOCUS 

STORAGE PATTERN! DOUBLE DOT 

GRID -N* I PULSE DURATION I I mSEC.(APPROX.)£ 



2 4 

PEAK GRID-N* 



6 6 10 12 14 

VOLTS FROM BEAM-CURRENT CUTOFF 
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DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 

4 "-DIAMETER DISPLAY 

NON-EQUILIBRIUM WRITING GR I D-CONTROL REA'J I NG ( V I EWI NG) 




DATA 
General : 

Writing Section Viewing Section 

Heater, for Uni potential Cathode: 

Voltage (AC or DC) 6.3 6.3 volts 

Current- 0.6 0.6 amp 

Minimum Cathode Heating Time 
before other electrode volt- 
ages are applied - 30 sec 

Direct Interelectrode 
Capacitances (Approx.): 
Grid No. I to al I other 

tube electrodes 6 18 /^xf 

Cathode to all other 

tube electrodes 4.2 6.5 /^if 

Deflecting electrode DJ X to 

deflecting electrode DJ 2 . . . 1.8 - i^.f 

Deflecting electrode DJ 3 to 

deflecting electrode DJ 4 . . . 1.8 - /Jixf 

DJ 1 to al I other tube electrodes. 7.5 - ^f 

DJ 2 to al I other tube electrodes. 8 - fjjxf 

DJ-toall other tube electrodes. 6 - /^xf 

DJ U to al I othertube' electrodes. 7. - fjyj.f 

Focusing Method Electrostatic None 

Deflection Method Electrostatic None 

Def I ect i ng-E I ect rode Arrangement. See Dimen- - 

sionaL Outline 
Phosphor - High-Visual-Effi- 

ciency Type, 
A I uminized 

Fluorescence - Yellow 

Phosphorescence - Ye I low 

Minimum Useful Screen Diameter 4" 

Maximum Overall Length 1.5-1/2" 

Seated Length 14" ± 3/8" 

Maximum Tube Radius 3-5/32" 

Bulb-Flange Diameter 5-1/8" ± 1/16" 

Greatest Bulb Diameter ' 5" ± 1/16" 

Bulb Terminals: 

Caps (Two) Recessed Small Cavity (JETEC No. J 1-21) 

Flange See Dimensional Outline 

Flexible cable See Dimensional Outline 

Ambient-Temperature Range -65° to +100 °C 

Mount i ng Pos i t i on Any 

Weight (Approx.) 2 I bs 

Socket Alden Part No.435SBA, or equivalent 

Base Smal I -Button Thirtyfivar 31-Pin (JETEC No. E3 I -36) 

° without external shield. 
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BOTTOM VIEWV 



Pin 1- 

Pin 2- 
Pin 3- 



Pin 4- 

Pin 5- 
Pin 6- 

Pin 7- 

Pin 8- 

Pin 9- 

Pin 10- 

Pin 11- 
Pin 12- 
Pin 13- 

Pin 14- 

Pin 15- 
Pin 16- 

Pin 17- 



Pin 18- 
Pin 19- 
Pin 20- 
Pin 21- 



No Connec- 
tion 

Same as Pin 1 

Deflecting 
Electrode DJ 4 
of Writing Gun 

Deflecting 
Electrode DJ 3 
of Writing Gun 

Same as Pin 1 

Grid No. 3 of 
Writing Gun 

Same as Pin 1 

Heater of 
Writing Gun 

Heater of 
Writing Gun 

Grid No.l of 
Writing Gun 

Same as Pin 1 

Same as Pin 1 

Defl ect i ng 
Electrode DJ^ 
of Writing Gun 

Deflecting 
Electrode DJ 2 
of Writing Gun 

Grid No. 2 of 
Wri ting Gun 

Internal Con- 
nection-Do 
Not Use 

Grid No. 4 of 
Wri ting Gun, 
Grid No. 2 of 
Viewing Gun 

Same as Pin 1 

Same as Pin 1 

Same as Pin 16 

Same as Pin 1 




Pin 22 -Heater of 

Viewing Gun 
Pin 25 -Same as Pin 1 
Pin 26 -Same as Pin 1 
Pin 27 -Cathode of 

Writing Gun 
Pin 28 - Same as Pin 1 
Pin 29 -Same as Pin 1 
Pin 32-Grid No.l of 
Viewing Gun 
Pin 33 -Cathode of 

Viewing Gun 
Pin J>A - Same as Pin 1 
Pin 35 -Heater of 

Viewing Gun 
Flexible Cable -Con- 
nect ion to 
' Screen 
Flange- Backing- 
Electrode 
Recessed Cavity Cap - 
Nearer Tube 
Face — Grid No. 4 of 
Viewing Gun 
Nearer Electron 
Guns — Gr,id No. 3 of 
Viewing Gun 



Maximum Ratings, Absolute Values: 

Writing Section Viewing Section** 

SCREEN VOLTAGE - 1 1000 max. volts 

PEAK BACKING-ELECTRODE 

VOLTAGE - 2D max volts 

* Pins 23 and 31 are not shown because they are trimmed to the same 
dimension as the short index pin and are not to be used. 



: See next page. 
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Writing 


Section Vi 


ewing Section** 




Equivalent Values 






GR ID-No. 4 VOLTAGE .... 


2900 max.* 


150 max.** 


300 max. 


volts 


GRID-No.3 VOLTAGE .... 


1000 max.* 


- 


300 max. 


volts 


GRID-No.2 VOLTAGE .... 


2750 max.* 


- 


150 max. 


volts 


CATHODE VOLTAGE 




-2900 max.** 


- 


volts 


GR ID-No. 1 VOLTAGE: 










Negative bias value . . 


200 


max.* 


100 max. 


volts 


Positive bias value . . 





max.* 


max. 


volts 


Positive peak value . . 


2 max.* 


max. 


volts 


PEAK VOLTAGE BETWEEN 










GRID No. 4 AND ANY 










DEFLECTING ELECTRODE. . 


500 


max. 


- 


volts 


PEAK HEATER-CATHODE 










VOLTAGE: 










Heater negative with 










respect to cathode. . 


125 


max.* 


125 max. 


volts 


Heater positive with 










respect to cathode. . 


125 


max.* 


125 max. 


volts 




VIEWING SECTION** 






Operating Values and Typical Performance Characteristics: 


Screen Voltage 


5000 


10000 


10000 


volts 


DC Backing-Electrode 










Voltage 


5 


5 


5 


volts 


Grid-No. 4 Voltage .... 


150 


210 


150 


volts 


Grid-No. 3 Voltage*. . . . 
Grid-No. 2 Voltaget* . . . 


. 25 to 125 


50 to 150 


25 to 125 


volts 


. 50 to 75 


70 to 105 


50 to 75 


volts 


Grid-No. 1 Voltage*. . . . 


. to -50 


to -75 


to -50 


volts 


Maximum Screen Current. . 


350 


600 


350 


/jamp 


Maximum Peak Backing- 










Electrode Current . . . 
Maximum Grid-No. 4 Current* 
Maximum Grid-No. 3 Current* 
Maximum Cathode Current*. 
Writing Speed IT 


1.5 


2 


1.5 


ma 


2 


3 


2 


ma 


1.5 


2 


1.5 


ma 


3 


4 


3 


ma 


• 30000C 


300000 


~<00000 


in. /sec 


Number of Hal f-Tone Steps 


5 


5 


5 




Viewing Duration .... 


40 


20 


40 


sec 


Maximum Erasing-Uni formity 










Factor 00 . . 

Sto red-Spot Diameter' '. . 


0.5 


0.5 


0.5 




0.020 


0.020 


0.020 


in. 


Resolution* 

Brightness** 


50 


50 


50 1 


nes/in. 


175 


1750 


950 


fl 


** Voltages are shown with 


respect to 


cathode of Viewing Gun. 




* Adjusted for brightest, 
T Grid No. 2 of the viewin 


most uniform pattern. 






g Gun is connected internally to grid 


NO. 4 Of 


. the Writing Gun. 










For conditions with combined adjustment of grid- 
No. 2 voltage, and grid-No. 3 voltage to give brie 


-No. 1 vol tage 
htest, most 


, grid- 
uni form 


pattern. 










, f tt, V, m ,*,**: See next 


page. 









10 " 56 TUB E D,V, S ,ON TENTATIVE DATA 2 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




6866 
DISPLAY STORAGE TUBE 



WRITING SECTION* 
Range Values for Equipment Design:* 

With any grid-No. 2 voltage (E c ) between $00 and 2750 volts 

Grid-No. 4 Voltage (Ec ) 

Grid-No. 3 Vo'ltage for" Focus . . . 
Maximum Grid-No. I Voltage 

for Cutoff of Undef lected 

Focused Spot. . . . 

Maximum Grid-No. 3 Current . . '. . 

Maximum Cathode Current 

Deflection Factors: 

DJi and DJ 2 

DJ 3 and DJj 4 

Focused Beam Position 



95% xo 105% of E^ 
14% to 28% of Er 



-4.6% of Ec 
-15 to +10 
See Curve 



volts 
volts 



volts 
/jamp 



28 to 38 v dc/in./kvof Ec 4 

28 to 38 v dc/in./kvof Ec» 
m 4 



Examples of Use of Design Ranges:* 

With grid-No. 2 voltage of 

Gri d-No. 4 Voltage (Ec u ) . . 
Grid-No. 3 Voltage for Focus 
Maximum Grid-No. I Voltage 

for Cutoff of Undef lected 

Focused Spot 

Deflection Factors 

when Ec u = Ec 2 : 

DJ t and DJ 2 



1500 


2500 


volts 


1425 to 1575 


2375 to 2625 


volts 


210 to 420 


350 to 700 


volts 



-€9 



42 to 57 
42 to 57 



-115 



70 to 95 
70 to 95 



DJ3 and DJ U 

Equivalent Values for Examples of Writing-Gun Voltages 
Referred to Cathode of Viewing Gun: 

Cathode Voltage -1450 to -1395 -2450 to -2395 

Grid-flo.2 Voltage -25 to +180 -75 to +230 

Grid-No. 3 Voltage for Focus . . -1240 to -975 -2100 to -1695 
Grid-No.4 Voltage 50 to 105 50 to 105 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid-No. I-Circu it Resistance (Either gun) 1.0 max. 

Resistance in Any Def lecting-Electrode Circuit 1 ... 0.1 max. 

Backing-Electrode-Circuit Resistance 0.005 max. 

Series Current-Limiting Resistance in Screen Circuit. 1.0 min. 

* Voltages are shown with respect to cathode of Writing Gun. 

" Measured under condition's of writing from just zero brightnes 
ing-beam cutoff) to maximum brightness with grid No.l of wri 
at -10 volts with respect to cathode of writing Gun, and gr 
and No. U of wri ting Gun at +2500 volts with respect to cathode 
i ng Gun. 

Observed with an RCA-2F21 Monoscope display. 



v dc/ln. 
v dc/in. 



volts 
volts 
volts 
volts 



megohm 
megohm 
megohm 
megohm 



(view- 
t ing Gun 
ids No. 2 
of writ- 



oa * U • ** ■. 



: See next page. 
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Expressed in terms of the time required for the brightness of the un- 
written background to rise from just zero brightness (v iewi ng-beam 
cutoff) to 101 of the maximum brightness. 

1 Defined as (t 2 - tjj/tj, where 

t± = time measured from start of erasing to instant at which any 

screen area is reduced to zero brightness, 
t, = time measured from start of erasing to instant at which en- 
1 tire screen area is reduced to zero ©tightness. 

Measured by shr i nk i ng-raster method and with grids No. 2 and no. 4 of 
Writing Gun at +2500 volts with respect to cathode of Writing Gun. 
Measured with entire storage grid written to produce maximum bright- 
ness and with screen at indicated voltage. 

The cathode of the writing Gun is operated at about -2500 volts with 
respect to the cathode of the Viewing Gun which is usually operated 
at ground potential. 

The center of the undeflected focused beam will fall within a circle 
having a 10-mm radius concentric with the center of the face under the 
following conditions: grids No. 2 and No.U of writing Gun at +2500 
volts with respect to cathode of writing Gun, grid No. 3 of writing 
Gun at voltage to give focus, grid No.l of writing Gun at voltage 
which will permit storage of a charge just sufficient to give a barely 
perceptible spot on screen, Viewing section operating under normal 
conditions, and tube shielded against extraneous fields. 

It is recommended that the deflect ing-elect rode-c i rcui t resistances 
be approximately equal. 



OPERATING CONSIDERATIONS 

Magnetic shielding must be provided to prevent external 
fields from interfering with the required accurate con- 
trol of the low-velocity viewing beam. A cylindrical 
shield of properly annealed high-permeability material a- 
bout . 1/ 16-i nch thick is usually satisfactory. The screen 
cable should be placed outside the shield. 
The metal flange at the face end of the tube requires the 
use of a spring-contact ring bearing against the edge of 
the flange. 

To Prevent Possible damage to the tube, allow the viewing- 
gun beam current to reach normal operating value before 
turning on the writing-gun beam current, and keep the view- 
ing beam on until the writing beam is turned off. 
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DJ,-DJ 2 

Adeflection PATH 



ENCAPSULATED 
JUNCTION 



'/ 2 "mAX. 




SMALL- BUTTON 

THIRTYFIVAR 
/31-PIN BASE 
JETEC NBE3I-36 



92CM-6946 



CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 3° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF FACEPLATE. 

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ i 
AND DJ 2 BY THE FOLLOWING ANGULAR TOLERANCES (MEASURED ABOUT 
THE TUBE AXIS): PIN 27, ± 10°; EACH CAVITY CAP (ON SAME 
S IDE AS PIN 27 ), + I 7°; ENCAPSULATED J UNCT I ON, + 10°. ANGLE 
BETWEEN DJi - DJ2 DEFLECT I ON PATH AND DJ 3 - DJ 4 DEFLECTION 
PATH IS 90° + 30. 
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k SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
1 OF PHOSPHOR 




uj 60 



20 



5000 6000 7000 
WAVELENGTH-ANGSTROMS 
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VIEWING SECTION ' 

E f = 6.3 VOLTS 

BACKING-ELECTRODE VOLTS*=5 

GRID-Na 4 VOLTS* =210 

GRID-N2 2 VOLTS* = 85 

GRID-N2. 3 VOLTS*! ADJUSTED FOR BRIGHTEST, A \ 

GRID-N2 1 VOLTS*JMOST UNIFORM DISPLAY fl 

*REFERRED TO CATHODE OF VIEWING GUN 

WRITING SECTION 
NORMAL OPERATION 
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VIEWING SECTION 

E f =6.3 VOLTS 

SCREEN KILOVOLTS*=5 TO 10 

BACKING-ELECTRODE VOLTS* =5 

GRID-N2 2 V0LTS*=85 

GRID-N2 3 VOLTS*! ADJUSTED FOR BRIGHTEST, 

GRID-N2 1 V0LTS*JM0ST UNIFORM DISPLAY 

1 * REFERRED TO CATHODE OF VIEWING GUN 

WRITING SECTION 

NORMAL OPERATION 

4 FOR EXPLANATION, SEE TABULATED DATA 
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E f = 6.3 
GRID-N 


VIEWING SECTION 4 

VOLTS SCREEN KILOVOLTS*=IO 
£ 4 VOLTS *=2IO GRID-N2 2 VOLTS* =85 
GRID-N2 3 VOLTS*! ADJUSTED FOR BRIGHTEST, 
GRID-N2 1 VOLTS*/ MOST UNIFORM DISPLAY 

*REFERRED TO CATHODE OF VIEWING GUN 




CU 


BACKING-ELECTRODE VOLTS fl 


RVE nr POSITIVE R 
PULSE AMPLI 


ECTANGULAR 
TUDEUPPROX.) 


A 10 1 
B 5 
C 2 


D 
3 

7 


ERASURE IS PRODUCED BY POSITIVE REC 
TO BACKING-ELECTRODE. INDICATED DUF 
ATIONS OF NUMBER OF PULSES OR ELA 
OF PULSE. 


FANGULAR PULSE APPLIED d 
NATION IS SUM OF DUR- 1 
PSED TIME AFTER START 
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CURRENT CHARACTERISTIC 
FOR WRITING GUN 


WRITING SECTION 

E f =6.3 VOLTS 

GRID-N2 4 VOLTS* = GRID-NO. 2 VOLTS 
GRID-Nfi 3 VOLTS = ADJUSTED FOR FOCUS 
GRID-N2 1 VOLTS* = 

*REFERRED TO CATHODE OF WRITING GUN 

\ 

f VIEWING SECTION 


NORMAL OPERATION 
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FOR WRITING GUN 


WRITING SECTI 

E f = 6.3 VOLTS 

GRID-N2 4 VOLTS* = 2500 

GRID-N2 3 VOLTS* =ADJUSTED FOR FOCI 

GRID-N2 2 VOLTS* =2500 

GRID-N2 1* BIASED TO SPOT CUTOFF 

*REFERRED TO CATHODE OF WRITING G 

VIEWING SECTK 
NORMAL OPERAT 
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RCA TUBE 

HANDBOOK 

HB-3 






PHOTOTUBE 






SECTION 


(($£}) 



This section contains data on RCA photo- 
tubes having a variety of spectral responses, 
shapes, and sizes. It includes both gas and 
vacuum single-unit types as well as multi- 
plier types for diversified applications. 



For further Technical Information, write to 
Commercial Engineering, Tube Department, 
Radio Corporation of America, Harrison, N. J. 

7-52 






o 

-H 

o 

—I 
c 



f 



PRICES 

OF PHOTOTUBE TYPES 



Schedule Schedule 

Type D* IT 

IP2I - $ 50.00 

IP22 - 14.75 

IP28 - 15.50 

IP29 - 2.95 

IP37 - 2.85 

IP39 1.75 

IP40 - 1.90 

I PHI - 2.80 

IP42 - 5.70 

868 - 2.50 

917 - 3.50 

918 - 3.10 

919 - 3.50 

920 - 11.15 

921 $ 2.05 

922 - 1.95 

9234 - 2.05 

924* - 3.30 

925 - 2.40 

926 - 2.90 

927 2.50 

928 - 2.85 

929 - 1.50 

930 - 1.65 

93 1 -A - 8.60 

934 - 3.40 

935 - 7.80 

5581 - 2.25 

5582 - 2.65 

5583 - 3.05 

5584 - 3.95 

5652 - 6.55 

5819 - 55.00 

6199 - 55.00 

6217 - 70.00 



This price list applies only in the united States of America and is sub- 
ject to change without notice. All prices are exclusive of all Federal, 
State and local excise, sales, and similar taxes. 
A Schedule u shows user prices for tube types priced for distribution 
through other than dealer and service channels. 

* Schedule D shows list prices for tube types priced for distribution 
through dealer and service channels. 

♦ not recommended for new equipment design. 

INFORMATION ON PURCHASING ABOVE TYPES 

information as to where RCA Phototube types can be purchased may be 
obtained from our regional office nearest you or from tube Department 
Radio Corporation of America, Harrison, I.J. 
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PHOTOTUBE 
CLASSIFICATION CHART 



When choosing tube types, the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its companion List - TYPES NOT RECOMMENDED FOR 
NEV EQUIPMENT DESIGN - both of which appear m 
the General Section. 



Response 


S-l 


S-3 


S-H 


S-5 


S-8 


S-9 


S-IO 


S-ll 


SINGLE-UNIT PHOTOTUBES 




917 


926 D 


1P39 


935 




1P42* 








919 




929 












Vacuum 


922° 




934 












Types 


925 + 
6570* 




5653 














1P40 


1P29 


1P37 














1P41 # 




5581 














868 




5582° 














918 




5583 














921° 
















Gas 


923 
















Types 


924 # 
927 
928* 
930 
6405/ 
1640* 
















TWIN PHOTOTUBES 


Vacuum 


















Types 






5652 












Gas 


















Types 


920 




5584 












MULTIPLIER PHOTOTUBES 








1P21 A 


1P28 A 


1P22* 




6217 # " 


5819 #B 








931- A* 










6199 #B 


Vacuum 






6323§* 










6342 #B 


Types 






6328§* 
6472§* 










6372 B 

6655 #B 

6810 # * 


PHOTOCONDUCTIVE CELLS 


See Semiconductor Device Section 


D Cartridge type. § For headlight-control service. 


+ Low-mi crophonic type. A 9-stage type. 


• Head-on type. " 10-stage type. 


* Non-directional type. * lu-stage type. 
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DEFINITIONS 

OF PHOTOTUBE TERMS 



Radiant Sensitivity* The quotient of output current by 
incident radiant power of a given wavelength, at constant 
electrode voltages. 

Cathode Radiant Sensitivity. The quotient of current 
leaving the photocathode by incident radiant power of a 
given wavelength. 

Luminous Sensitivity. The quotient of output current by 
incident luminous flux, at constant electrode voltages. 

Cathode Luminous Sensitivity. The quotient of current 
leaving the photocathode by the incident luminous flux. 

Current Amplification. Ratioofthe output current to the 
photocathode current, at constant electrode voltages. 

Equivalent Anode-Dark-Current Input. The quotient of the 
anode dark current by the luminous sensitivity. 

Equivalent Noise Input. That value of incident luminous 
flux which when modulated in a stated manner produces an 
rms output current equal to the rms noise current within 
a specified bandwidth. 

Electrode Dark Current. The electrode current which flows 
when there is no radiant flux i nc ident on the photocathode. 

Median. That value in a series such that half of the tubes 
in the series are on one side of it, and half on the other. 
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PHOTOTUBE SENSITIVITY 

AND 

SENSITIVITY MEASUREMENTS 

GENERAL CONSIDERATIONS 

The range of luminous-sensitivity limits given for a phototube 
on the data sheets of this Section is that which the tube will 
display when operated under low-current conditions. 
If the tube is to be operated under conditions approaching its 
maximum-current rating, the equipment design should provide 
for a wider sensitivity range having a minimum value equal to 
one-half of that shown for low-current operation. The sensi- 
tivity of a phototube under such high-current conditions is 
dependent upon the tube type; as follows: 

1. Single-Unit and Twin Phototubes 

a. fias Types: For high-current operation, and particularly 
in applications in which the type is subjected to these 
higher values continuously, a drop in sensitivity below 
the val ues for low-current operation may be expected, the 
extent of the drop being affected by the severity of the 
operating conditions. After a period of idleness, a gas 
phototube usual ly recovers most of its initial sensitivity. 

b. Vacuum Types: Un I i ke gas phototubes, this class of photo- 
tubes shows negligible drop in sensitivity values for 
different degrees of i I I uminat ion and over long periods of 
use. The output current of a vacuum phototube is a linear 
function of the exciting illumination under normal oper- 
ating conditions. The frequency response is flat up to 
frequencies at which trans it-t ime effects become the limit- 
ing factor. 

2. Multiplier Phototubes 

Although RCA Multiplier Phototubes are vacuum types, a drop 
in sensitivity is to be expected from this class of photo- 
tubes when operated at high anode-current values. The ex- 
tent of the drop is affected by the nature and severity of 
the operating conditions to which the tube is subjected. 
After aperiod of idleness, the multiplier phototube usually 
recovers a substantial percentage of this loss of sensitivity. 
Mul t Ipl ier-phototube-sensit i vi ty val ues are dependent on the 
respective amplification of each dynode stage. Hence, large 
variations i n sensi t i vi ty can be expected between individual 
tubes of a given type. The overall amp lification of a mul- 
tiplier phototube isequal to the average amplification per 
stage ra i sed to the .nth power , where n i s the number of stages. 
Thus, very sma I I variations in amp I if icat ion per stage produce 
very large changes in overall tube amplification. 
Because these overall changes are very large, it is advis- 
able for designers to provide adequate adjustment of the 
supply voltage per stage so as to be able to adjust the 
amplification of individual tubes to the desired design 
value. It is suggested that an overall voltage-adjustment 
(cont i nued on next page) 
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AND 

SENSITIVITY MEASUREMENTS 

range of at least 2 to I be provided. When the output cur- 
rent can be cont ro I I ed by change in the i I I umi nat ion of the 
photocathode of the multiplier phototube, the required range 
of adjustment in the voltage per stage can be reduced. 

SENSITIVITY MEASUREMENTS 

The luminous-sensitivity values shown on the data pages of this 
Section are measured according to the following procedures: 

1. Single-Unit and Twin Phototubes 

a. Gas Types: The light source consists of a tungsten lamp 
operating at a filament color temperature of 2870°K. For 
the O-cycle measurements, a light input of 0.1 lumen is 
used, unless otherwise specified. For the 5000- and I 0000 
cycle measurements, the I ight input isvaried sinusoidal ly 
about a mean value of 0.015 lumen from zero to a maximum 
of twice the mean. For all measurements, a dc anode-supply 
voltage of 90 volts and a 1.0-megohm load res istor are em- 
ployed. Under these cond it ions, the effect of tube capaci- 
tance is neg I ig ib le . 

b. Vacuum Types: The I ight source cons ists of a tungsten lamp 
operating at a filament color temperature of 2870°K. A 
steady light input of 0.1 lumen is used, unless otherwise 
specified, together with a dc anode-supp ly voltage of 250 
volts and a l-megohm load resistor. 

2. Mul t i pi ier Phototubes 

The light source consists of a tungsten lamp operating at a 
filament color temperature of 2870°K . A light flux of 10 
microlumens from a rectangular aperture approximately 0.8" 
long and 0.2" wide is projected normal to the cathode in the 
direction noted on the basing d iagram and ou+ I i ne . The load 
resistor has a value of 0.01 megohm. The applied voltages 
are specified on the individual data sheets. 
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EYE CURVE IS ON BASIS OF EQUAL VALUES OF 
RADIANT FLUX AT ALL WAVELENGTHS 
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MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-4 RESPONSE 
For applications involving very low light level si 




DATA 
General : 
Spectral Response S-4 

Wavelength of Maximum Response .... 4000 ± 500 angstroms 
Cathode: 

Minimum Projected Length* 15/16" 

Minimum Projected Width* 5/16" 

Direct Interelectrode Capacitances: 

Anode to Dynode No. 9 4 &jA 

Anode to All Other Electrodes 6.5 /uftf 

Maximum Overall Length 3-11/16" 

Maximum Seated Length 3-1/8" 

Seated Length to Center of Cathode .... 1-15/16" ± 3/32" 

Maximum Diameter 1-5/16" 

Bulb T-9 

Mounting Position Any 

Base Small-Shell Submagnal 11-Pin, 

Non-Hygroscopic 
Basing Designation for BOTTOM VIEW UK 



Pin 1- Dynode No. 1 

Pin 2- Dynode No. 2 

Pin 3- Dynode No. 3 

Pin 4- Dynode No. 4 

Pin 5- Dynode No. 5 

Pin 6- Dynode No. 6 




7- Dynode No. 7 
Dynode No. 8 
9- Dynode No. 9 
10- Anode 



n 8 



9IRECTIO* OF LIGHT 



Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) D . 
SUPPLY VOLTAGE BETWEEN DYNODE No. 9 

and ANODE (DC or Peak AC). 

PEAK ANODE CURRENT 

AVERAGE ANODE CURRENT 

AMBIENT TEMPERATURE 



Pin 11- Cathode 



1250 max. volts 



250 max. 


volts 


1 max. 


ma 


0. 1 max. 


ma 


75 max. 


°C 



Characteristics: 

With loo volts per dynode stage and 
loo volts between dynode No. g and anode* 



Av. 



Max. 

0.1 



/xamp 



40 



Min. 

Anode Dark Current** ... 
Sensi tivi ty: 

At 4000 Angstroms. ... 

Luminous 4 . 

Current Amplification" . 
Equivalent Noise Input*. 

4 For the more usual applications, the 931-A is recommended. 

# The use of about 50 volts between dynode No. 9 and anode will give im- 
proved operating stab i 1 i ty wi thout sacri f ice i n sensi t iv ity as explained 
in note under Type 931-A. 
On plane perpendicular to indicated direction of incident light. 

°.°,#,* *.".*; See next page. «<-lndicat esachang e . 



74000 
80 
2000000 
5 x 10-13 



/xamp/^iwatt 
amp/ 1 umen 

1 umen 



NOV. 15, 1949 



TUBE DEPARTMENT 

IA0IO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 



« 



to 



IP2I 
MULTIPLIER PHOTOTUBE 



Characteristics: 

Vith 75 volts per dynode stage 
and 50 volts between dynode f/o.g and anode 
Sensitivity: Av. 

At 4000 Angstroms 11000 /^amp/yuwatt 

Luminous* . 12 amp/ lumen 

Current Amplification" 300000 

° Referred to cathode. 

° Averaged over any interval of 30 seconds maximum. 

Dark current due to thermioni c emission and ion feedback may be reduced 
by the use of refrigerants. 

For maximum signal-to-noise ratio, operation below 1000 volts is rec- 
ommended. 

4 Measured under conditions speci fied on sheet "PHOTOTUBE SENSITIVITY and 
MEASUREMENTS* at the front of this Section. 
Ratio of anode sensitivity to cathode sensitivity. 

Defined as the value where the rms output current is equal to the rms 
noise current determined under the following conditions: 100 volts per 
stage, 25 C tube temperature, bandwidthof 1 cycle per second, tungsten 
light source at 2870°K interrupted at a low audio frequency to produce 
incident rad iat ion pul ses al ternat ing between zero and the value stated. 
The "an" period of the pulse is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses. 

OUTLINE DIMENSIONS for Type 1P21 
are the same as those for Type 931-A 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-4 Response 
is shownatthe front of this Section 



-vindicates a change. 



NOV. 15, 1949 TU6C DEPARTMENT DATA 

•ADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



IP2I 
AVERAGE ANODE CHARACTERISTICS 




OCT. 26. 1949 



ANODE MILLIAMPERES 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM-6456R3 




IP2I 

AVERAGE CHARACTERISTICS 
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OCT. 26.1949 



50 75 100 

VOLTS PER STAGE 

TUKOCPARTMENT 



125 



150 



92CL-6454R2 



\Tx>_ 



^ 



IP2I 





EQUIVALENT - 


NOISE 


-INPUT CHARACTERISTIC 




1 1 1 1 1 1 1 1 1 1 J I I 


1 1 1 1 1 












1 j 1 1 1 III 1 I . 1 1 


111 












1 1 1 1 1 1 1 1 1 1 1 1 [~1 


1 1 1 1 1 
























100 VOLTS PER STAGE 
— BANDWIDTH I 1 CPS 






















LIGHT SOURCE.* TUNGSTEN t AT 2870 °K • 












— INTERRUPTED AT 90 CPS TO PRODUCE PULSES 

— ALTERNATING BETWEEN ZERO AND FLUX VALUE 

— SHOWN FOR ANY GIVEN TUBE TEMPERATURE; 
*ON # PERIOD OF PULSE EQUAL TO *OFF*PERIOD; 










































RMS SIGNAL CURRENT = RMS NOISE CURRENT. 
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-120 -80 -40 +40 

TUBE TEMPERATURE -DEGREES CENTIGRADE 



OCT 27, 1949 



TUBE DEPARTMENT 

IA0IO COHrOIATION OF AMERICA, HARRISON. NEW JERSEY 



92CM-70I8RI 



^ 



IP22 
MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-8 RESPONSE 



DATA 
General: 
Spectral Response S-8 

Wavelength of Maximum Response .... 4200 ± 500 angstroms 
Cathode: 

Minimum Projected Length* 15/16" 

Minimum Projected Width* 5/16" 

Direct Interelectrode Capacitances: 

Anode to Dynode No. 9 4 /^uf 

Anode to All Other Electrodes 6.5 mii 

Maximum Overall Length 3-11/16" 

Maximum Seated Length 3-1/8" 

Seated Length to Center of Cathode .... 1-15/16" ± 3/32" 

Maximum Diameter 1-5/16" 

Bulb T-9 

Mounting Position Any 

Base Small-Shell Submagnal 11-Pin, 

Non-Hygroscopic 
Basing Designation for BOTTOM VIEW UK 



Pin 1- Dynode No.l 
Pin 2- Dynode No. 2 
Pin 3- Dynode No. 3 
Pin 4- Dynode No. 4 
Pin 5- Dynode No. 5 
Pin 6- Dynode No. 6 




Pin 7- Dynode No. 7 
Pin 8- Dynode No. 8 
Pin 9- Dynode No. 9 
Pin 10- Anode 
Pin 11- Cathode 



DIRECTION OF LIGHT 



Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) D . . 
SUPPLY VOLTAGE BETWEEN DYNODE No. 9 

and ANODE (DC or peak AC) . 

PEAK ANODE CURRENT 

AVERAGE ANODE CURRENT 

AMB I ENT TEMPERATURE . . 

Characteristics: 

Vith loo volts per dynode stage and 
loo volts between dynode No.q and anode* 



1250 max. 


vol ts 


250 max. 


volts 


10 max. 


ma 


1 max. 


ma 


50 max. 


°C 



Min. 



Av. 



Anode Dark Current** 
Sensitivity: 

At 4200 Angstroms . 

Luminous 4 

Current Amplification" 
Luminous Detectivity* 



Max. 

0.25 



^amp 



370 
0.6 
200000 



/zamp/^watt 
0.115 0.6 50 amp/ lumen 

200000 
lxlO" 10 - - lumen 

The use of about 50 volts between dynode No. 9 and anode will give im- 
proved operating stability without sacri f ice i n sensi t i v i ty as explained 
in note under Type 931-A. 

On plane perpendicular to indicated direction of incident light. 

Referred to cathode. 

O # • a 



See next page. 



- indicates a change 



MAR. 15, 1948 



TUBE DEPARTMENT 

IAOIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



DATA 



IP22 
MULTIPLIER PHOTOTUBE 



Characteristics: 

Vith 75 volts per dynode stage 
and so volts between dynode Mo. 9 and anode 
Sensitivity: Ay. 

At 4200 Angstroms 55 ^amp/^watt 

Luminous 4 0.09 amp/ lumen 

Current Amplification" 30000 

Averaged over any interval of 30 seconds maximum. 

$ Dark current due to thermionic emission and ion feedback may be reduced 
by the use of refrigerants. 

* For maximum signal-to-noise ratio, operation below 1000 volts is rec- 
ommended. 

Measured under conditions spec i fied on sheet "PHOTOTUBE SENSITIVITY AN0 
SENSITIVITY MEASUREMENTS" at the front of this Section. 
Ratio of anode sensitivity to cathode sensitivity. 

Defined as the value where the rms output current is equal to the rms 
noise current determined under the following conditions: 100 volts per 
stage, 25°C tube temperature, bandwidth of l cycle per second, tungsten 
light source at 2870&K Interrupted at a low audio frequency to produce 
Incident radiation pulses alternating between zero and the value stated. 
The "on" period of the pulse Is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses. 

OUTLINE DIMENSIONS for Type 1P22 
are the same as those for Type 931-A 

SPECTRAL-SENS ITIv'lTY CHARACTER I ST I C 

of Phototube having S-8 Response 
is shown at the front of this Section 



► indicates a change. 



MAR. 15, 1948 TUKIWAKTMENT DAT A 

■AOIO CCXPOtATION Of AMCIICA. HAIIISON. NCW JMttY 



IP22 
AVERAGE ANODE CHARACTERISTICS 





TUBE DEPARTMENT 

IADIO COtPOtATION Of AMHICA. HAMISON. NEW JEISE* 



92CM-6585RI 





P22 









AVERAGE 


CHARACTERISTIC 

DC OPERATION 
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VOLTS PER STAGE 
JUNE 15.1945 TUBE DEPARTMENT 

MDIO C0WO*ATI0N OF AMEIICA, HAMISON, NCW JRSEY 



92CM-6586 



IP28 
MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-5 RESPONSE 




DATA 
General: 

Spectral Response S-5 

Wavelength of Maximum Response 3400 ± 500 angstroms 

Cathode: 

Minimum projected lenath* 15/16" 

Minimum orojected width* 5/16" 

Direct I nterel ect rode Capacitances (Apnrox.): 

Apode to dypode No. 9 4.4 w^ 

Apode to all other dypodes 6 yuftf 

Maximum Overall Lenath 3-11/16" 

Maximum Seated Lenqth 3-1/8" 

Lenqth from Base Seat to Center of 

Useful Cathode Area .... 1-5/16" ± 3/32" 

Maximum Diameter 1-5/16" 

Mounting Position Any 

Weiaht. (Adptox.) 1.2 oz 

Bulb T-9 



Base Small-Shell Submaanal ll- p in 



Basing Designation for BOTTOM VIEW. 



(JETEC No.Bll-88), 

Non-hygrosconic 

UK 



n 1 - Dynode No.l 
n 2 - Dynode No. 2 
n 3 - Dynode No. 3 
n 4 - Dynode No. 4 
n 5 - Dynode No. 5 




Pin 



Pin 
Pin 



Pi n 6 - Dynode No. 6 



Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
SUPPLY VOLTAGE BETWEEN DYNODE No. 9 
AND ANODE. (DC or Peak AC) ... . 

AVERAGE ANODE CURRENT* 

AMBIENT TEMPERATURE 



7 - Dynode No. 7 

8 - Dynode No. 8 
9 -Dynode No. 9 

10- Anode 
1.1 -Cathode 



1250 max. volts 



250 max. 


volts 


0.5 nax. 


ma 


75 max. 


°C 



Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage (E) across voltage 
divider providing 1/10 of E between cathode and dynode 
No.l; I / 1 of E for each succeeding dynode stage; and 1/10 
of E between dynode No. 9 and anode 

With E- iooo volts (except as noted) 

Min. Median Max. 
Sensi t. i v i ty : 

Radiant, at 3400 

angstroms - 61800 - ;uamp/^watt 

* On plane perpendicular to the indicated direction of incident radiation. 

* Averaged over any interval of 30 seconds maximum. 

^ ^ -vindicates a change. 



JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JEISEY 



DATA 1 




IP28 
MULTIPLIER PHOTOTUBE 



Cathode radiant, at 
3400 angstroms . . 
Lumi nous: 4 

At cps 

At 100 Mc .... 
Cathode luminous 4 . . 
Current Amplification. 
Equivalent Anode-Dark- 
Current Input*" • • 
Equivalent Noise 

Input: 

Luminous* 

Ultraviolett .... 



Median 

0.050 

50 

47.5 

40 

1,250,000 



/zamp//zwatt 

10 50 300 amp/ lumen 

- amp/ lumen 

- /xamp/ lumen 



1.25x10- 



lumen 



7.5 x IOTP 



- 1 umen 
8 x 10 _iD - watt 



16 



With E 



750 volts (except as noted) 
Min. Median 



Max. 



Sensi t iv i ty : 






Radiant at 3400 






angstroms 


- 


7900 


Cathode radiant, at 






3400 angstroms . . 


- 


0.050 


Lumi nous: A 






At cps 


- 


6.4 


Cathode luminous 4 . . 


- 


40 


Current Amplification. 


- 


160000 



/xamp/^twatt 

/xamp//jwatt 

amp/ lumen 
/xamp/ lumen 



* For condi t ions where the light source is a tungsten-filament lamp opera- 
ted at a color temperature of 2870°K. a light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

* For conditions the same as shown under (4) except that the value of 
light flux is 0.01 lumen and 100 volts are applied between cathode and 
all otner electrodes connected together as anode. 

* Measured at a tube temperature of 25°C and with the supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant. 

■ For maximum signal-to-noise ratio, operation with a supply voltage (E) 
below 1000 volts is recommended. 

* Under the fol 1 owi ng conditions: Supply voltage (e) is 1000 volts, 25°C 
tube temperature, ac-ampl i f ier band-width of 1 cycl e per second, tungsten 
Tight source at col or temperature of 2870°K interrupted at a low audio 
frequency to produce incident radiation pulses alternating between zero 
and the val ue stated. The "on" per iod of the pulse is equal to the "off" 
period. The output current is measured through a filter which passes 
only the fundamental frequency of the pulses. 

I Determined under the same conditions as shown under (*) except that use 
is made of a monochromatic source having radiation at 2537 angstroms. 

Curves showing 

VARIATION IS SENSITIVITY OF PffOTOCATHODE for Type 1P28 

are the same as those shown for Type g^i-A 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-5 Response 
is shown at the front of this Section 



JULY 1, 1955 



TUBE DIVISION 

IADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 



DATA 1 



IP28 
MULTIPLIER PHOTOTUBE 




OPERATING CONSIDERATIONS 

The operating stability of the I P28 is dependent on the 
magnitude of the anode current and its duration. When 
the I P28 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be 
expected. The extent of the drop below the tabulated 
sensitivity values depends on the sever i ty of the operating 
conditions. After a period of idleness, the I P28 usually 
recovers a substantial percentage of such loss in sen- 
sitivity. 

The use of an average anode current well below the maximum 
rated value of 0.5 mill iampere is recommended when 
stability of operation is important. When maximum 
stability is required, the anode current should not ex- 
ceed 10 microamperes, and the tube should be given a 
warm-up period of about 1/2 hour under load conditions. 

Electrostatic and/or magnetic shielding of the I P28 may be 
necessary . 

|3/, 




SMALL-SHELL^. 

SUBMAGNAL 

1 1-PIN BASE 

JETEC NS BII-88 



DIRECTION OF 
INCIDENT 
RADIATION 



92CM-6264R4 



BOTTOM VIEW 

(^ OF BULB WILL NOT DEVIATE MORE THAN 2° IN 
ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT CENTER OF BOTTOM OF BASE. 



JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 2 




AVERAGE ANODE CHARACTERISTICS 




MAY 6,1955 



ANODE MILLIAMPERES 
TUBE DIVISION 

IA0IO COttOtATION OF AMHICA, HAUISON, NTO jttSET 



92CM-6632R3 



IP28 

AVERAGE CHARACTERISTICS 




SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
{ /\ OF E BETWEEN CATHODE AND DYNODE NS|; l / ]Q OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND '/| OF E 
BETWEEN DYNODE N2 9 AND ANODE 


SENSITIVITY -AMPERES/LUMEN (COLOR TEMP. 2870°K) 
2 -z. c 
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SUPPLY VOLTS (E) 



MAY 5,1955 



1250 
92CL-6547R3 




IP28 
EQUIVALENT-NOISE-I NPUT CHARACTERISTIC 





















































. 100 VOLTS PER STAGE 














■ bandwidth: i cps 


























LIGHT SOURCE'.TUNGSTEN, AT 2870°*-, 














INTERRUPTED AT 90 CPS TO PRODUCE PULSES 
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ALTERNATING BETWEEN ZERO AND FLUX VALUE 








SHOWN FOR ANY GIVEN TUBE TEMPERATURE; 








. "ON" PERIOD OF PULSE EQUAL TO"OFF"PERlOD; 
RMS SIGNAL CURRENT = RMS NOISE CURRENT. 
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EXTERNAL SHIELD VOLTS RELATIVE TO 
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-150 -100 -50 +50 

TUBE TEMPERATURE-DEGREES CENTIGRADE 
MAY 7, 1955 TUBE DIVISION 92CM-7503RI 



iaoio cotrotATtON or ameiica. hamison, new jhsey 



IP29 
GAS PHOTOTUBE 

WITH S-3 RESPONSE 




DATA 
General : 
Spectral Response S-3 

Wavelength of Maximum Response. . . . 4200 ± 1000 Angstroms 
Cathode: 

Shape Semi-Cyl indrical 

Minimum Projected Length* 1-1/4" 

Minimum Projected Width* 5/8" 

Direct Interelectrode Capacitance 3 /^f 

Maximum Overall Length 4-1/8" 

Maximum Seated Length 3-1/2" 

Seated Length to Center of Cathode 2-1/8" ± 3/32" 

Maximum Diameter 1-1/8" 

Bulb T-8 

Mounting Position Any 

Base Dwarf-Shell Small 4-Pin 

Basing Designation for BOTTOM VIEW 2K 



Pin 1-No 

Connection 
Pin 2 -Anode 


DIRECTION OF LIGHT 


Pin 3 -No 

Connection 
Pin 4 -Cathode 



Maximum Ratings, Absolute Values', 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). . 100 max. . . . volts 

PEAK CATHODE CURRENT 20 max. . . . ^amp 

PEAK CATHODE-CURRENT DENSITY 100 max. /zamp/sq. in 

AVERAGE CATHODE CURRENT 5 max. . . . /xamp 

AMBIENT TEMPERATURE 100 max. ... °C 

Characteristics: 

Min. Av. Max. 

Dark Current at 90 Volts. . - - 0.10 -. . . /xamp 
Sensitivity: 

At 4200 Angstroms .... - 0.01 - /xamp/^watt 
Luminous: 

At Cycles 20 40 70 /xamp/ lumen 

At 5000 Cycles - 35 - /xamp/ lumen 

At 10000 Cycles ... . - 31 - //amp/ lumen 

Gas Amplification Factor. - 9 

On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. Average current may 
be doubled when anode-supply voltage is limited to 80 volts. 



-Indicates a change. 



AUGUST 15, 1947 TUBE DEPARTMENT DATA 

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY 



IP29 
GAS PHOTOTUBE 



Minimum Circuit Values: 

DC Load Resistance: 

Vith anode-supply voltage of 80 volts or less: 

r f above 5 oamp . . 0.1 .... megohm 

For dc currents | be1ow 5 fjLmp No Minimum 

Mith anode-supply voltage of 100 volts: 

,- , f above 3 z^anip . . 2.5 .... megohms 

For dc currents | below 3 ^amp . . 0.1 .... megohm 

OUTLINE DIMENSIONS for Type 1P29 
are the same as those for Type 1P37 

SPECTRAL-SENS ITIVITY CHARACTER I ST I C 
of Phototube having S~3 Response 

and 

FREQUENCY-RESPONSE CHARACTER I ST I CS 

of Gas Phototubes 

are shown at the beginning of this Section 



-> Indicates a change. 



AUGUST 15, 1947 TUBE DEPARTMENT DATA 

IAOIO COtfOIATION Of AMMICA. HAH I JON, NEW JEMEY 



IP29 
AVERAGE ANODE CHARACTERISTICS 





AUG. 6.1947 



ANODE MICROAMPERES 



TUBE DEPARTMENT 

IAOIO COVOtATION Of AMBKA. HAMISON, NEW JRSEY 



92CM— 6472RI 



IP37 
GAS PHOTOTUBE 

WITH S-4. RESPONSE 



^ 

^ 



DATA 
General : 

Spectral Response S-4 

Wavelength of Maximum Response 4000 ± 500 Angstroms 

Cathode: 

Shape Semi-Cylindrical 

Minimum Projected Length* 1-1/4" 

Minimum Projected Width* 5/8" 

Direct Interelectrode Capacitance 3 W^ 

Maximum Overall Length 4-1/8" 

Maximum Seated Length 3-1/2" 

Seated Length to Center of Cathode 2-1/8" ± 3/32" 

Maximum Diameter 1-1/8" 

Bulb T-8 

Mounting Position Any 

Base Dwarf-Shell Small 4-Pin 

Basing Designation for BOTTOM VIEW 2K 



Pin 1-No 

Connection 
Pin 2- Anode 




Pin 3 -No 

Connection 
Pin 4 -Cathode 



DIRECTION OF UGH 



. . . volts 
. . . ^amp 
/xamp/sq. in. 
. . . /xamp 
... °C 



Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). . 100 max. 

PEAK CATHODE CURRENT 20 max. 

PEAK CATHODE-CURRENT DENSITY! 100 max. 

AVERAGE CATHODE CURRENT 5 max. 

AMBIENT TEMPERATURE 75 max. 

Characteristics: 

Min. 

Dark Current at 90 Volts. . 
Sens it ivity: 

At 4000 Angstroms .... 
Lumi nous: 

At Cycles 75 

At 5000 Cycles 

At 10000 Cycles . . . . - 
Gas Amplification Factor. . - - 5.5 



On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. Average current may 
be doubled when anode-supply voltage is limited to 80 volts. 



- 


0.05 


. . . /xamp 


0.125 


- 


/zamp/^watt 


135 
124 
108 


205 


/zamp/ lumen 
izamp/ lumen 
^amp/ lumen 



••-Indicates a change. 



AUGUST 15, 1947 TUK DEPARTMENT 

RADIO CORfOtATION OF AMfllCA. HAMISON, MW JfelSCY 



DATA 



IP37 
GAS PHOTOTUBE 



megohm 



megohm 



Minimum Circuit Values: 

DC Load Resistance: 

Kith anode-supply voltage of 80 volts or less: 
c . . f above 5 ^amp . . 0.1 ... 
For dc currents | be l w 5 £mp .. No Minimum 
Kith anode-supply voltage of 100 volts: 

For dc currents { above 3 ^P • • 2 - 5 ■ • • • megohms 
\ below 3 /xamp . . 0.1 .... 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 
of Phototube having S-4 Response 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 

are shown at the beginning of this Section 

AVERAGE ANODE CHARACTERISTICS 

of Type 1P37 are the same 

as those shown under Type 5581 



T8 BULB 



DWARF- SHELL 
4 -PIN BASE 




►-Indicates a change. 



BOTTOM VIEW 



92CM-470R4 



AUGUST 15, 1947 tuk department 

IAOIO COtfOtATION Of AMIIICA. HAIIIKX. MW JN3CY 



DATA 



IP39 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE 

For applications critical as to leakage 

under high-humidity conditions 




The 1P39 is like the 929, except that the 1P39 has a maxi- 
mum dark current of 0.005 fia at 250 volts, and has a non- *- 
hygroscopic base which insures a value of resistance between 
anode and cathode pins about 10 times higher than conven- 
tional bases under adverse service conditions of high 
humidity. 



•^-Indicates a change. 



IP40 
GAS PHOTOTUBE 

WITH S-l RESPONSE 

For applications critical as to leakage 

under high- humidity conditions 



Th-e 1P40 is like the 930, except that the 1P40 has a maxi- 
mum dark current of 0,0)35 ^a at 90 volts, and has a non- 
hygroscopic base which insures a value of resistance between 
anode and cathode pins about 10 times higher than conven- 
tional bases under adverse service conditions of high 
humidity. 



.^-Indicates a change. 



AUGUST 15, 1947 TUBE DEPARTMENT 

IAOIO COIPOfATION OF AMEIICA. HAMISON. NEW JEISEY 



DATA 



IP4I 
GAS PHOTOTUBE 

END TYPE WITH S- I RESPONSE 




S-l 

8000 ± 1000 angstroms 



DATA 
General: 

Spectral Response 

Wavelength of Maximum Response. . . 
'Cathode: 

Shape Circular 

Minimum Diameter 9/16 

Direct I nterelect rode Capacitance 1.8 m^ 

Maximum Overall Length 2-1/16" 

Maximum Seated Length 1-19/32" 

Maximum Diameter 13/ 16" 

Bulb. T-6 

Mounting Position Any 

Base Small-Shell Peewee 3-Pin 

Basing Designation for BOTTOM VIEW 2F2 



Pin 1- 



No 
Connection 




Pin 2- 
Pin 3- 



Anode 
Cathode 



Maximum Ratings* Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 

PEAK CATHODE CURRENT 5 

PEAK CATHODE-CURRENT DENSITY. ... 75 

AVERAGE CATHODE CURRENT 1.5 

AMBIENT TEMPERATURE 100 

Character i sties: 

Min. Av. 

DC Dark Current at 90 Volts: 
Sensitivity: 

At 8000 angstroms .... - 0.009 
Luminous: 4 

At cps 50 90 

At 5000 cps - 77 

At 10000 cps - 67 

Gas Amplification Factor. . 

Averaged over any interval of 30 seconds maximum. 
be doubled when anode-supbly voltage is limited to 
A Measured with .06 lumen. 



max. . . . volts 
max. . . . /xamp 
max. /iamp/sq. in. 
max: . . . /^tarnp 
max °C 



Max. 

0.1 



145 



8.5 



. . /iamp 

/xamp//xwatt 

jzamp/ 1 umen 
Aiamp/ 1 umen 
/*amp/ 1 umen 



Average current may t 



erage c 
volts. 



-Indfcates a change. 



NOV. 1, 1950 



TUBE DEPARTMENT 



DATA 



IP4I 
GAS PHOTOTUBE 



Minimum Circuit Values: 

DC Load Resistance: 

Vith anode- sup-ply voltage of 70 volts or less: 

For dc currents {^J^W ■ - 0.1 .. . 
t below 1.5 ^amp . . No Minimum 
Vith anode-supply voltage of go volts: 

For dc currents { ab ? ve H """P • ■ ?•? ■ ■ • me 9 otas 



megohm 



below 1.0 M^mp 



0.1 



megohm 



SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 
of Phototube having S-l Response 

and 

FREQUENCY-RESPONSE CHARACTER I ST I CS 

of Gas Phototubes 

are shown at the front of this Section 



CATHODE 



\ 



'/, 6 MIN.-H-f^f,- 



DIA 

T6 BULBx 

SMALL -SHELL 

PEEWEE 

3-PIN BASE 



-«- ,3 /| fi "MAX. 



*£z? 



1 



MAX. 



92CS-6676RI 



-vindicates a change. 



NOV. 1, 1950 



TUK DEPARTMENT 

BAOIO COtPOtATION Of AMMICA. HAMISOK NfW JMUV 



DATA 



IP4I 
AVERAGE ANODE CHARACTERISTICS 





DEC. 13,1946 



ANODE MICROAMPERES 



TUBE DEPARTMENT 

IA0IO COtrOIATION OF AMHICA, HAMISON. NEW JHSIY 



92CM-52I7R3 



IP42 
VACUUM PHOTOTUBE 

END TYPE WITH S-9 RESPONSE 




DATA 

General: 

Spectral Response . . S-9 

Wavelength of Maximum Response 4800 ± 500 angstroms 

Cathode: 

Shape Circular 

Window Area 0.030 sq. in. 

Minimum Diameter 0.19" 

Direct Interelectrode Capacitance 1.9 /^xf 

Overall Length 1-11/32" ± 1/16" 

Maximum Diameter 1/4" 

Bulb. T-2 

Mounting Position Any 

TERMINAL CONNECTIONS 

SMALL 
END, 

Small End: Anode / _L \ Large End: Cathode 




ILARGE 
END 
DIRECTION OF LIGHT 
INTO END OF BULB 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 180 max. . . . volts 

PEAK CATHODE CURRENT 1.5 max. . . . /xarnp 

PEAK CATHODE-CURRENT DENSITY. ... 100 max. ^amp/sq.in. 

AVERAGE CATHODE CURRENT© 0.4 max. . . . /^amp 

AMBIENT TEMPERATURE 75 max. . . . °C 

Characteristics: 

Min. Av. Max. 

Dark Current at 180 Volts . . - - 0.005 . . /xamp 

Sensi tivi ty: 

At 4800 Angstroms - 0.020 - Mamp//xwatt 

Luminous 4 20 30 50 /xamp/lumen 

Averaged over any interval of 30 seconds maximum. 

4 Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY 
and SENSITIVITY MEASUREMENTS", at the frontofthis Section, except that 
the anode supply is 180 volts and the light flux is 0.015 lumen. 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-9 Response 

is shown at the front of this Section 



- I ndicates a change. 



JULY 3> 1950 



TUBE DEPARTMENT 

RAOIO CORPORATION OF AMIIICA, HARRISON. NIW JERSEY 



DATA 




IP42 
VACUUM PHOTOTUBE 



0.19" MIN. 
WINDOW DIA. 



.220"±.004* 
DIA. 




_ |40 .+.003 D|A 
-.002 



NOTE: WHEN TUBE IS ROTATED ABOUl THE LONGI- 
TUDINAL AX IS OF ITS CATHODE TERMINAL, NO PART 
OF THE ANODE TERMINAL WILL FALL OUTSIDE OF A 
0.24I"-DIAMETER CIRCLE CONCENTRIC WITH THE 
LONGITUDINAL AXIS OF THE CATHODE TERMINAL. 

92CS-679IR2 



JULY 3. 1950 



TUBE DEPARTMENT 

IA0IO COirOIATION OF AMEIICA, HAIIISON, NEW JEISEY 



CE-6791R2 



s.*> 



IP42 
AVERAGE ANODE CHARACTERISTICS 
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APRIL 7, 1950 



c> d d o' 

ANODE MICROAMPERES 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM-6783R2 



868 
GAS PHOTOTUBE 

WITH 5-1 RESPONSE 



* 



DATA 
General : 

Spectral Response S-l 

Wavelength of Maximum Response. . . . 8000 ± 1000 Angstroms 
Cathode: 

Shape Semi-Cylindrical 

Minimum Projected Length* 1-1/4" 

Minimum Projected Width* 5/8" 

Direct Interelectrode Capacitance 3 A¥*f 

Maximum Overall Length . 4-1/8" 

Maximum Seated Length 3-1/2" 

Seated Length to Center of Cathode 2-1/8" ± 3/32" 

Maximum Diameter -1-1/8" 

Bulb T-8 

Mounting Position Any 

Base Dwarf-Shell Small 4-Pin 

Basing Designation for BOTTOM VIEW. ... 2K 



Pin 1-No 

Connection 
Pin 2 -Anode 




Pin 3-No 

Connection 
Pin 4 -Cathode 



DIRECTION Or LIGHT 



Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). 100 max. . . . volts 

PEAK CATHODE CURRENT 20 max. . . . /xamp 

PEAK CATHODE-CURRENT DENSITY 100 max. ^amp/sq.in 

AVERAGE CATHODE CURRENT 5 max. . . . ^amp 

AMBIENT TEMPERATURE 100 max. .'. . °C 

Characteristics: 

Kin. Av. Max. 

Dark Current at 90 Volts. . - - 0.1 .. . /xamp 
Sensitivity: 

At 8000 Angstroms .... - 0.009 - /xamp/^watt 
Luminous! 

At Cycles 50 90 145 /iamp/ lumen 

At 5000 Cycles .... - 77 - /xamp/ lumen 

At 10000 Cycles .... - 67 - juamp/ lumen 

Gas Amplification Factor. . - - 8 

* On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. Average current may 
be doubled when anode-supply voltage is limited to 80 volts. 



<- Indicates a change. 



AUGUST 15, 1947 TUBE DEPARTMENT 

IAOIO COtfORATION OP AMHICA, HAIIISON, NEW JEISEY 



DATA 



868 
GAS PHOTOTUBE 



Miniaua Circuit Values: 

DC Load Resistance: 

Vith anode-supply voltage of 80 volts or less: 

■J above 5 jzamp . . 0.1... 
For dc currents \ below 5 /iamp m # No M j n j mum 

Vith anode-supply voltage of 100 volts: 

_ A J above 3 A«anip • ■ 2. 5 . . . 

For dc currents \ be 1ow 3 /xamp . . 0.1 

OUTLINE DIMENSIONS for Type 868 
are the same as those for Type 1P37 

SPECTRAL-SENS ITIVITY CHARACTER I ST I C 
of Phototube having S-l Response 

and 

FREQUENCY-RESPONSE CHARACTER I ST I CS 

of Gas Phototubes 

are shown at the beginning of this Section 

AVERAGE ANODE CHARACTERISTICS 

of Type 868 are the same 

as those shown under Type 1P41 



megohm 



megohms 
megohm 



-►Indicates a change. 



AUGUST 15, 1947 TUBE DEPARTMENT 

MDIO COMOtATION OP AMtUCA. HAM HON. NEW JIISIY 



DATA 



917 
VACUUM PHOTOTUBE 

LOW-LEAKAGE TYPE WITH ANODE-TERMINAL LAP AND *. - 1 RESPONSE 

For light-measuring and relay applications 




DATA 
General: 

Spectral Response • S-l 

Wavelength of Maximum Response .... 8000 ± 1000 angstroms 
Cathode: 

Shape Semicyl indrical 

Minimum projected length* 1-9/16" 

Minimum projected width*. 5/8" 

Direct I nt ere lee t rode Capacitance. . 2.2 y.tf 

Maximum Overall Length 4-7/16" 

Seated Length. . . ". 3-11/16" ± 1/8" 

Seated Length to Center of Cathode 2-1/8" ± 3/32" 

Maximum Diameter 1-1/8" 

Mounting Position Any 

Weight (Approx. ) 1.1 oz 

Bulb T-" 

Cap Small (JETEC No.Cl-1 

Base Dwarf -Shell Small 4-Pin (JETEC No.A4-26 

Basing Designation for BOTlOM VIEW 1A 



Pin 1 - No Connec- 

t ion 
Pin 2 - No Connec- 

t ion 




DIRECTION Or LIGHT 



Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) . 
AVERAGE CATHODE-CURRENT DENSITY© . . . 

AVERAGE CATHODE CURRENT© 

AMBIENT TEMPERATURE 

Characteristics, At 250 Volts on Anode: 

Min. Median 
Sensit ivity: 

Radiant, at 

8000 angstroms ... - 0.0018 

Luminous* 12 20 

Anode Dark Current 

at 25°C 



Pin 3 - No Connec- 

t ion 
Pin 4 - Cathode 
Cap - Anode 



500 max. vol 

30 max. uamp/sq. i 
10 max. /zamp 

100 max. °C 



40 



/xamp /fjwa 1 1 
/xamp/1 umen 



0.005 

;f i nc ident 1 ight. 



/zamp 



On plane perpend icjlar to indicated direction 

Averaged over any interval of 30 seconds rnaximum. 

For cond i t ions where the light source i s a tungsten- fj lament 1 amp __ operated 



at acolor temperature of 28'/0Ok. a dc anode supply cf 250 volts 
megohm load resistor, and a light input of 0.1 lumen are used. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-l Response 
is shown at front of this Section 



a 1- 



10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARD, SON. NEW JERSEY 



-•-Indicates a change. 
DATA 




917 
VACUUM PHOTOTUBE 



SMALL CAP . i . >< 




JETEC N2CI-I 


■^i v, 6 -* 




\ 


\ 


MAX. 










1 .1 


PHOTO- 


J 1 








CATHODE ^ 


<o 












— r 1 








I* 

M 


'16 

N. 


-1— 1- 








]_ 


_l J 






4 7/ l6 


T8 BULB-^ 


MIN. 


2 'V 
± 3/ 32 


MAX. 










DWARF-SHELL 












SMALL 4-PIN 












BASE \^ 
JETEC NSA4-26 


— i 


rf Ti 












. 


y u_ 

-1'/."- 






MAX. 


PHOTO - 


/^4* 


T\ 


/CATHODE 


1° 


o\ 




\MJ 




x^Jjx 






92CS-4359R6 



10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



CE-4359R6 



917 



AVERAGE ANODE CHARACTERISTICS 




g oo «o ■* 

ANODE MICROAMPERES 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



92CM-4360R2 



918 
GAS PHOTOTUBE 

WITH S- I RESPONSE 




DATA 
General : 

Spectral Response S-l 

Wavelength of Maximum Response 8000 ± 1000 Angstroms 

Cathode: 

Shape Semi-Cylindrical 

Minimum Projected Length* ..... 1-1/4" 

Minimum Projected Width* 5/8" 

Direct Interelectrode Capacitance 3 W^ 

Maximum Overall Length 4-1/8" 

Maximum Seated Length 3-1/2" 

Seated Length to Center of Cathode 2-1/8" ± 3/32." 

Maximum Diameter 1-1/8" 

Bulb T-8 

Mounting Position . Any 

Base Dwarf-Shell Small 4-Pin 

Basing Designation for BOTTOM VIEW 2K 



Pin 1-No 

Connection 
Pin 2 -Anode 




Pin 3- No 

Connection 
Pin 4 -Cathode 



DIRECTION Or LIGHT 



Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts 

PEAK CATHODE CURRENT 20 max. . . . //amp 

PEAK CATHODE-CURRENT DENSITY. ... 100 max. /zamp/sq.in. 

AVERAGE CATHODE CURRENT 5 max. . . . //amp 

AMBIENT TEMPERATURE 100 max. ... °C 

Characteristics: 

Min. Av. Max. 

Dark Current at 90 Volts. . - - 0.1 .. . /xamp 
Sensitivity: 

At 8000 Angstroms .... - 0.015 - //amp//xwatt 
Luminous: 

At Cycles 120 150 220 //amp/ lumen 

At 5000 Cycles - 120 - //amp/ lumen 

At 10000 Cycles .... - 105 - //amp/ lumen 

Gas Amplification Factor. . - - 7.0 

On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. Average current may 
be doubled when anode-supply voltage is limited to 70 volts. 



vindicates a cnange. 



AUGUST 15, 1947 TUBE DEPARTMENT 

IAOIO COtPOtATION OF AMMICA. HAM1SON. NfW JEISEY 



DATA 




918 
GAS PHOTOTUBE 



Minimum Circuit Values: 

DC Load Resistance: 

Vith anode-supply voltage of 70 volts or less: 

- f above 5 /-tamp ... 0.1 ... megohm 

For dc currents \ below 5 fJtamp ... No Minimum 

Vith anode-supply voltage of go volts: 

For dc currents { £™t \ ^ • • • 2.5 ... megohms 
I below 3 M^mp ... o.l ... megohm 

OUTLINE DIMENSIONS for Type 918 
are the same as those for Type 1P37 

SPECTRAL-SENS ITIVITY CHARACTER I ST I C 
of Phototube having S-l Response 

and 

FREQUENCY-RESPONSE CHARACTER I ST I CS 

of Gas Phototubes 

are shown at the beginning of this Section 



-►Indicates a change. 



AUGUST 15, 1947 TUBE DEPARTMENT DATA 

IAOIO COMOtATION OP MttllCA. HAIIISON. WW rttttV 



918 




AVERAGE ANODE CHARACTERISTICS 




APRIL 7, 1950 



ANODE MICROAMPERES 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



92CM-435IR2 



919 
VACUUM PHOTOTUBE 

LOW-LEAKAGE TYPE WITH CATHODE-TERMINAL CAP AND S- I RESPONSE 

For light-measuring and relay applications 




The 920 is the same as the. 927 exec 


Pt 


f or the f I lowing 


1 tern: 






General : 






Base Dwarf-Shell Small 


4- 


Pin (JETEC No.A4-26) 


Basing Designation for BOTTOM VIEW . 




IB 


Pin 1 - No Connec- ( ?^|* S ? 




Pin 4 - No Connec- 


tion /\ ^L \ 




t i on 


Pin 2 - Anode ( \ J 




Cap - Cathode 


Pin 3 - No Connec- ^A.^^" J~\ 






t i-on 0^~r^® 






! 

DIRECTION OF LIGHT 







10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 



V*. 



920 
GAS PHOTOTUBE 

TWIN TYPE WITH S- I RESPONSE 



DATA 
General : 

Spectral Response S-l 

Wavelength of Maximum Response 8000 ± 1000 Angstroms 

Cathodes (Each): 

Shape Quarter-Cylindrical 

Minimum Projected Length* 1-3/16" 

Minimum Projected Width* 1/4" 

Direct I nterelect rode Capacitances: 

Cathode to Anodef . 1.6 ntf 

Cathode to Cathode 1.8 /i/xf 

Anode to Anode* 0.44 /iftf 

Maximum Overall Length 4" 

Maximum Seated Length 3-3/8" 

Seated Length to Center of Cathode 2-1/8" ± 3/32" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Mounting Position Any 

Base Small-Shell Small 4-Pin 

BOTTOM VIEW 



Pin 1- Cathode, 

Unit No. 2 

Pin 2 -Anode, 

Unit No. 2 




Pin 3 -Anode, 

Unit No.l 
Pin 4 -Cathode, 

Unit No.l 



DIRECTION OF LIGHT 



0.1 -, 



Maximum Ratings, Absolute Values (Each Unit): 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts 

PEAK CATHODE CURRENT 6 max. . . . ^amp 

PEAK CATHODE-CURRENT DENSITY. ... 50 max. /xamp/sq. in. 

AVERAGE CATHODE CURRENT 2 max. . . . /xamp 

AMBIENT TEMPERATURE 100 max. ... °C 

Characteristics: 

Dark Current at 90 Volts. 
Sensitivity: 

At 8000 Angstroms . . . 
Luminous: A 

At Cycles 

At 5000 Cycles. . . . 

At 10000 Cycles . . . 

Gas Amplification Factor. 

On plane perpendicular to indicated direction of incident light 
t Each unit, with other unit grounded. 
o Anodes grounded. 
• Cathodes grounded. 

O Averaged over any interval of 30 seconds maximum. Avera 

. be doubled when anode-supply voltage is limited to 70 vo 

Measured with .04 lumen. ■*• Indicates a change. 



Min. 



50 



Av. 



0.010 

100 
85 
74 



175 



/xamp 

/xamp//iwatt 

^^»mp/ lumen 
/xamp/ lumen 
jiamp/ lumen 



Average current may 
— r ts. 



AUGUST 15, 1947 



TUBE DEPARTMENT 

«AOiO COIPOtATION Of AMIIICA, HAH I SON, NEW JEKEY 



DATA 




920 
GAS PHOTOTUBE 



Minimus Circuit Values: 

DC Load Resistance: 

Mith anode-supply voltage of 70 volts or less: 

. 0.1 



T above 2 /-tamp 
\ below 2 /xamp 



For dc currents 



Mith anode- supply voltage of go volts: 
r above 1 f*amp . . . 
For dc currents j below 1 /xamp . . . 



No Minimum 

2.5 . . 

0.1 



megohm 



megohms 
megohm 



OUTLINE DIMENSIONS for Type 920 
are the same as those for Type 5584 



SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 
of Phototube having S-l Response 

and 

FREQUENCY-RESPONSE ' CHARACTER I ST I CS 

of Gas Phototubes 

are shown at the beginning of this Section 



-►Indicates a change. 



AUGUST 15, 1947 



TUBE DEPARTMENT 

Or AMUICA. HAMItON. WW JHSCV 



DATA 



920 




AVERAGE ANODE CHARACTERISTICS 




SEPT. 19, 1947 



ANODE MICROAMPERES 



TUBE DEPARTMENT 

IADIO COWOtATION OF AMHICA, HAMISON. NEW JEtSEY 



92CM-46I8R3 



921 
GAS PHOTOTUBE 

CARTRIDGE TYPE WITH S- I RESPONSE 




DATA 
6enera1: 
Spectral Response S-l 

Wavelength of Maximum Response. . . . 8000 ± 1000 Angstroms 
Cathode: 

Shape Semi-Cylindrical 

Minimum Projected Length* 7/8" 

Minimum Projected Width* 1/2" 

Direct Interelectrode Capacitance 1.0 Amf 

Overall Length 1-21/32" ± 1/16" 

Seated Length 1-13/32" ± 1/32" 

Length, Cathode Center to plane A-A' (see outline) 11/16" ± 1/16" 

Maximum Diameter , 0.890" 

Mounting Position Any 

Terminal Caps See Outline 

BOTTOM VIEW 

RECESSEI 



Recessed 
Terminal 



Anode 




Protruding 1 
Terminal J 



Cathode 



tOTRUOING 
DIRECTION OF LIGHT- 
INTO CONCAVE SIDE 
OF CATHODE 



Maxifltia Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 

PEAK CATHODE CURRENT 

PEAK CATHODE-CURRENT DENSITY. . . . 

AVERAGE CATHODE CURRENT 

AMBIENT TEMPERATURE 

Characteristics: 



90 max. 

10 max. 

100 max. 

3 max. 

100 max. 



. . . volts 
. . . fiamp 
Aiamp/sq. in. 
. . . /xamp 
... °C 



Min. 



Av. 



Max. 

0.1 



75 



0.0135 

135 
119 
108 



205 



10 



. . . /xamp 

/iamp//xwatt 

/xamp/ lumen 
/xamp/ lumen 
/xamp/ 1 urnen 



Dark Current at 90 Volts. 
Sensitivjty: 
At 8000 Angstroms . . . 
Luminous:* 

At Cycles 

At 5000 Cycles. . . . 

At 10000 Cycles . . . 

Gas Amplification Factor. 

On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. Average current may 

be doubled when anode-supply voltage is limited to 70 volts. 
A Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY 

and SENSITIVITY MEASUREMENTS", at the front of this Section. 



Indicates a change. 



JUNE 15, 1948 



TUBE DEPARTMENT 

■ADIO COtFOtATtON OP AMIIICA, HAIIISON, NEW JMSCY 



DATA 




921 
GAS PHOTOTUBE 



megohm 



Minima Circuit Values: 

DC Load Resistance: 

Vith anode-supply voltage of 70 volts or less: 

r«- a~ /...^^«* <? J above 3 ^amp . . . 0. 1 

For dc currents j below | ^ . . . No Minimum 

Vith anode-supply voltage of go volts: 

r«^ a* ,.„..,-«„♦• J above 2 /uamp ... 2.5 ... megohms 

For dc currents \ u~i~... o «-.« « < _!L~l.. 

I below 2 /*amp ... 0.1 ... megohm 

SPECTRAL-SENS ITIVITY CHARACTER I ST I C 
of Phototube having S-l Response 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 

are shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 

of Type 921 are the same 
as those shown under Type 930 



ANODE 




K890 MAX.-H 
CATHODE-END VIEW 



92CM-4789R4 



JUNE 15, 1948 



TUK DEPARTMENT 

IAOIO COtPOtATION Of AMIIICA. HMIISON. NCW JKJIY 



CE-4789R4 



922 v 

VACUUM PHOTOTUBE 

CARTRIDGE TYPE WITH S- I RESPONSE 

For relay applications 

DATA 
General : 

Spectral Response S-l 

Wavelength of Maximum Response 8000 ± 1000 angstroms 

Cathode: 

Shape Semicyl indrical 

Minimum projected length* 5/8" 

Minimum projected width* 1/2" 

Direct I nterelectrode Capacitance 1 fi/xf 

Overall Lenath 1-21/32" + 1/32" - 1/16" 

Seated Length 1-13/32" + 1/32" 

Length from Center of Useful Cathode Area 

to Plane A-A' (See Dimensional Outline) . . 11/16" ± 1/16" 

Maximum Diameter '■ 0.890" 

Mounting Position Any 

Weight (Approx. ) 0.4 oz 

Terminal s: 

Recessed cap JETEC No.Jl-23 

Protruding cap JETEC No.Jl-24 

Basing Designation 2AQ 

RECESSED] 

Recessed \ A . / I \ Protruding^ r a +iwi« 

Cap j^ Anode [ ,, ) Ca P J 



JPROTRUDING 
DIRECTION OF LIGHT: 
INTO CONCAVE SIDE 
OF CATHODE 




Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 
AVERAGE CATHODE-CURRENT DENSITY . . 

AVERAGE CATHODE CURRENT 

AMBIENT TEMPERATURE 

Characteristics, At 250 Volts on Anode: 
Min. Median 



Sensi t iv i ty : 

Radiant, at 

8000 angstroms. 

Luminous .... 
Anode Dark Current 

at 25°C 



500 max. 

30 max. 

5 max. 

100 max. 



Max. 



10 



0.0018 
20 



40 



0.005 



volts 
£iamp/sq. i n 
/i.amp 
°C 



/xamp/yuwatt 
/j.amp/1 umen 

£iamp 



* On plane perpendicular to indicated direction of incident light. 

° Averaged over any interval of 30 seconds maximum. 

For conditions where the light source is a tungsten-filament lamp oper- 
ated at a color temperature of 2870°K. A dc anode supply of 250;volts, 
a l-megohm load resistor, and a light input of 0.1 lumen are used. 



10-56 



-♦^.Indicates a change. 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 




922 
VACUUM PHOTOTUBE 



SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-l Response 
is shown at the front of this Section 



AVERAGE ANODE CHARACTERISTICS 
for Type 922 are the same as those shown for Type 917 



— .890"mAX.-M 



.380"+.004- 
.188" ±.015' 






'^32 . 



'32 




PHOTOCATHODE 
TERMINAL- 
CAP 
JETEC NSJI-24 

DIRECTION- 
OF LIGHT 



.112" 
-.406"±.0I0" 

ANODE 

TERMINAL 

CAP 

JETEC N2JI-23 




U.DIA. 



A-A'=PLANE PERPENDICULAR 
TO AXIS OF TUBE 



92CM-48I8R5 



10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 



923 
GAS PHOTOTUBE 

WITH S-l RESPONSE 



DATA 

General : 

Spectral Response 

Wavelength of Maximum Response 8000 t 

Cathode: 

Shape ,^SemP 

Minimum Projected Length* 

Minimum Projected Width*. . . . 
Direct Interelectrode Capacitance 
Maximum Overall Length. 
Maximum Seated Length 
Seated Length to Center of Cathode. 
Maximum Diameter. 
Bulb. . . . 
Mounting Posit ioi 
Base. ... 

Basing Designation for 



Pin l-Nor^^. ^ 
C^QnebUorN^ 
Pin 2- Anodes ^^ 




* On plane perpend i cul ar t>vindTfra<ed di 



4- Indicates a change. 



AUGUST 15, 1947 tuk department 

IAOIO COWOtATION Of AMERICA. HARRISON, NCW JERSEY 



DATA 




923 
GAS PHOTOTUBE 





1 


1 3 /, 6 MAX. 






r "\ 


'*tet 




CATHODE-" 


r- — 
i 

i 
i 


I 

i 


i 


KIN. 
MAX. 




i 


J' 


T9 BULB-* 


i i_ 

J^MIN-L- 


-M 

* 3/ 32* 








SMALL-SHELL 






* 


SMALL 4-PIN 








3 9 'l6 


BASE — ' 








MAX. 




n r 




■ 


1 








U U 


kX. 


^_ 




/* 


-fs. /CATHODE 


( ° 


92l 


V b« 


.Z) 


\^ 


zy 


BOTTOM VIEW 


92CM-4788R3 



AUGUST 15, 1947 



TUBE D€P AftTMENT 

iaoio coarotArioN or ahmica. mammon, mw miscv 



CE-4788R3 



924 
GAS PHOTOTUBE 




RED- 



END TYPE 

-INFRARED SENSITIVE 



The 924 is the same electrically as the 1P41 with the excep- 
tion of its interelect rode capacitance. Mechanically, the 
924 and 1P41 differ as to base, base connections, and overall 
length. 

Direct I nterelectrode Capacitance </^v. 2.fr>uf 

Overall Length ^^1/16^. L 

Base l/itej-meomte S/rew 




JUNE 20, 1946 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 



925 
VACUUM PHOTOTUBE 

SHORT TYPE WITH S-l RESPONSE 




DATA 
General: 

Spectral Response S-l 

Wavelength of Maximum Response. . . . 8000 ± 1000 Angstroms 
Cathode: 

Shape Semi-Cylindrical 

Minimum Projected Length* 13/16" 

Minimum Projected Width* 5/8" 

Direct I nterelect rode Capacitance 1.6 wxf 

Maximum Overall Length 2-5/8' 

Maximum Seated Length 2-1/16' 

Seated Length to Center of Cathode 1-9/32" ± 3/32 

Maximum Diameter 1-9/32' 

Bulb T-9 

Mounting Position Any 

Base Intermediate-Shell Octal 5-Pin 

Basing Designation for BOTTOM VIEW 3J 



DIRECTION OF LIGHT 




Pin 1-No 

Connection 
Pin 2-No 

Connection 



Maxinun Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 

PEAK CATHODE CURRENT 

PEAK CATHODE-CURRENT DENSITY. . . . 

AVERAGE CATHODE CURRENT© 

AMBIENT TEMPERATURE 

Characteristics: 

Min. 

Dark Current at 250 Volts . . 
Sensitivity: 

At 8000 Angstroms 

Luminous 10 



Pin 4 -Anode 
Pin 6-No 

Connection 
Pin 8 -Cathode 



Av. 



250 max. 

15 max. 

100 max. 

5 max. 

100 max. 

Max. 



. . . volts 
. . . Atamp 
/iamp/sq. in 
. . \ /iamp 
... °C 



0.0125 



/iamp 



0.0015 
20 



/xamp//xwatt 
40 ^amp/ lumen 



On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-l Response 

is shown at the beginning of this Section 



■^-Indicates a change. 



AUGUST 15, 1947 



TUBE KPARTMEMT 

IAOIO COWOtATION Of AMI IICA, HAIIISON. NIW Jf UtY 



DATA 



925 
VACUUM PHOTOTUBE 



T9 BULB- 



-*-l3feMAX.-» 
I M.N. 



t 

,3 /| 6 "mIN. 



INTERMEDIATE- 
SHELL OCTAL - 
5-PIN BASE 



r 



CATHODE 



m 



— I 9 /3|MAX.* 



i n 

-T ^ 
f MAX. 

«*32* 



±*, 



r 32 



32 



MAX. 




CATHODE 



BOTTOM VIEW 



92CM-6054R2 



AUGUST 15, 1947 tube DEPARTMENT 

iaoio coaroaATioN or AMMICA. HAIIISON, NfW JEtSCY 



CE-6054R2 



925 
AVERAGE ANODE CHARACTERISTICS 





JULY 31,1947 



_ oo <o 

ANODE MICROAMPERES 



TUBE DEPARTMENT 

RADIO COMOtATION OF AMRICA, HAItlSON. NfW XtSEY 



92CM-6208RI 



926 
VACUUM PHOTOTUBE 

CARTRIDGE TYPE WITH S-3 RESPONSE 




DATA 

General: 

Spectral Response S-3 

Wavelength of Maximum Response. . . . 4200 ± 1000 Angstroms 
Cathode: 

Shape Semi-Cyl indrical 

Minimum Projected Length* 7/8" 

Minimum Projected Width* 1/2" 

Direct Interelectrode Capacitance 1 ^if 

Overall Length 1-21/32" ± 1/16" 

Seated Length 1-13/32" ± 1/32'' 

Length, Cathode Center to plane A-A' (see outline) 11/16" ± 1/16" 

Maximum Diameter 0.890" 

Mounting Position Any 

Terminal Caps See Outline 

BOTTOM VIEW 

RECESSEI 



Recessed 
Terminal 



Anode 




Protruding 1 
Terminal J 



Cathode 



IOTRUOINC 
DIRECTION OF LIGHT. 
INTO CONCAVE SIDE 
OF CATHODE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 

PEAK CATHODE CURRENT 

PEAK CATHODE-CURRENT DENSITY. . . . 

AVERAGE CATHODE CURRENT 

AMBIENT TEMPERATURE 

Characteristics: 

Min. 

Dark Current at 250 Volts . . 
Sensitivity: 

At 4200 Angstroms 

Luminous 4 4 



500 max. 

15 max. 

100 max. 

5 max. 

100 max. 



. . . volts 
. . . /xamp 
/xamp/sq. in. 
. . . /^amp 
... °C 



Av. 



Max. 

0.005 



0.0016 - Mamp/^watt 
6.5 15 Atamp/ lumen 

* On plane perpendicular to indicated direction of incident light. 
O Averaged over any interval of 30 seconds maximum. 

4 Measured under conditions specified on sheet "PHOTOTUBE SENSITIVITY 
and SENSITIVITY MEASUREMENTS" at the front of this Section. 



OUTLINE DIMENSIONS for Type 926 
are the same as those for Type 921 

SPECTRAL-SENS ITIVITY CHARACTER I ST I C 

of Phototube having S-3 Response 

is shown at the front of this Section 



.<_ Indicates a change. 



JUNE 15, 1948 



TUBE DEPARTMENT 

IAOIO CORPORATION Of AMERICA, HARBISON, NEW JERSEY 



DATA 




926 





AVERAGE ANODE 


CHARACTERIS1 


rn 


:s 

















































































































































































































































































AUG. 4,1947 



ANODE MICROAMPERES 



TUBE DEPARTMENT 

«ADIO C<MPO«ATION OF AMHICA. HAIIISON. N€W JWKV 



92CM-6209RI 



927 
GAS PHOTOTUBE 

WITH S- I RESPONSE 




DATA 
General: 
Spectral Response S-l 

Wavelength of Maximum Response 8000 ± 1000 angstroms 

Cathode: 

Shape Semi-Cylindrical 

Minimum Projected Length* 11/16" 

Minimum Projected Width*. . . . - 7/16" 

Direct I nterel ectrode Capacitance 2 ^j.f 

Maximum Overall Length 2-13/32" 

Maximum Seated Length 1-15/16" 

Seated Length to Center of Cathode 1-1/4" ± 3/32" 

Maximum Diameter 0.669" 

Bulb T-5-1/4 

Mounting Position Any 

Base Small-Shell Peewee 3-Pin 

Basing Designation for BOTTOM VIEW 2F 

DIRECTION Or LIGHT 

Pin 1- No g) Pin 2 -Anode 

Connection •"T\ Pin3-Cathode 




Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 90 max. . . . volts 

PEAK CATHODE CURRENT 6 max. . . . /xamp 

PEAK CATHODE-CURRENT DENSITY. ... 100 max. /xamp/sq. in. 

AVERAGE CATHODE CURRENT 2 max. . . . ^amp 

AMBIENT TEMPERATURE 100 max. ... °C 

Characteristics: 

Min. Av. Max. 

DC Dark Current" - - 0.1 .. . jzamp 

Sensitivity: 

At 8000 angstroms .... - 0.0125 - ^mp//zwatt 
Luminous: 

At cps 75 125 185 /xamp/ lumen 

At 5000 cps - 110 - /^amp/ lumen 

At 10000 cps - 100 - /^arnp/ lumen 

Gas Amplification Factor. . 10 

On plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 30 seconds maximum. Average current may 

be doubled when anode-supply voltage is limited to 70 voTts. 
■ At 250c and 90 volts. 



- Indicates a change. 



SEPT. 1, 1950 



TUtE DEPARTMENT 

RADIO CORPORATION OF AMflICA, HARRISON, NEW JERSEY 



DATA 




927 
GAS PHOTOTUBE 



Mininun Circuit Values: 

DC Load Resistance: 

Vith anode- sui>i>Ly voltage of yo volts or less: 

,. / above 2 jxamp ... 0.1 

For dc currents | below 2 ^p ... No Minimum 

Vith anode-supply voltage of go volts: 

_ A J above 1.0 /zamp . . 2.5 

For dc currents \ below 1#0 . . 0>1 



meaohm 



megohms 
megohm 



SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 
of Phototube having S-l Response 

and 

FREQUENCY-RESPONSE CHARACTER I ST I CS 

of Gas Phototubes 

are shown at the front of this Section 



—.669 MAX. 



CATHODE - 



u 



■/| 6 M\K 



T5^ 4 BULB^ 

SMALL-SHELL 
PEEWEE 
3- PIN BASE'"' 



n 



-V M,N - 



\>X 



16 
MAX. 



±* 



'32 



2'3/ 32 
MAX. 




CATHODE 



V ^ 3 
BOTTOM VIEW 



92CM-6053R4 



►Indicates a change. 



SEPT. 1, 1950 TUBE DEPARTMENT 

(AOIO CORPORATION OP AMERICA, HARRISON. NEW JERSEY 



DATA 



927 




AVERAGE ANODE CHARACTERISTICS 
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ANODE MICROAMPERES 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CM-6258R2 



928 
GAS PHOTOTUBE 

NON-DIRECTIONAL TYPE WITH S- I RESPONSE 




DATA 
General : 

Spectral Response S-l 

Wavelength of Maximum Response. . . . 8000 ± 1000 Angstroms 
Cathode: 

Shape Cylindrical Mesh 

Minimum Lengtn 13/16" 

Minimum Diameter 5/8" 

Direct Interelectrode Capacitance 3 m^ 

Maximum Overall Length 3-9/16" 

Maximum Seated Length 2-15/16" 

Seated Length to Center of Cathode 1-31/32" ± 3/32" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Mounting Position Any 

Base Small-Shell Small 4-Pin 

Basing Designation for BOTTOM VIEW 2Ki 




Pin 1-No 

Connect ion 
Pin 2 -Anode 



Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 

PEAK CATHODE CURRENT 

PEAK CATHODE-CURRENT DENSITY. . . . 

AVERAGE CATHODE CURRENT 

AMBIENT TEMPERATURE 



Pin 3-No 

Connection 
Pin 4 -Cathode 



90 max. 

10 max. 

100 max. 

3 max. 

100 max. 



. . . volts 
. . . /xamp 
/zamp/sq. in. 
. . . /xamp 
... °C 



Characteristics: 

Dark Current at 90 Volts. 
Sensitivity: 

At 8000 Angstroms . . . 
Luminous: 

At Cycles 

At 5000 Cycles. . . . 

At 10000 Cycles . . . 

Gas Amplification Factor. 



Min. Av. Max. 

0.1 

- 0.0065 

40 65 100 

56 
50 

10 



. . . /xamp 

ixamp/ixwatt 

ixamp/ lumen 
ixamp/ lumen 
ixamp/ lumen 



Averaged over any interval of 30 seconds maximum. Average current may 
be doubled when anode-supply voltage is limited to 70 volts. 



vindicates a change. 



AUGUST 15. 1947 TUBE DEPARTMENT 

IAOIO COIPOtATION OF AMEIICA. HAMISON, NfW JEtSEV 



DATA 




928 
GAS PHOTOTUBE 



Hininu* Circuit Values: 

DC Load Resistance: 

Vith anode-supply voltage of jo volts or less: 

_ / above 3 ^amp ... 0.1 .... megohm 

For dc currents \ below 3 ^p ... No Minimum 

Mith anode -supply voltage of go volts: 

{above 2 jiamp ... 2.5 ... megohms 

below 2 /xamp ... 0.1 ... megohn 



For dc currents \ below 2 Mamp 



SPECTRAL-SENS IT1VITY CHARACTER I ST I C 
of Phototube having S-l Response 

and 

FREQUENCY-RESPONSE CHARACTER I ST I CS 

of Gas Phototubes 

are shown at the beginning of this Section 



1 3 /| 6 MAX. 



SMALL-SHELL 
SMALL 4-PIN 
BASE --. 




¥ 



I 3/ " MAX. K- 




BOTTOM VIEW 



92CM-6IIIR2 



►indicates a change. 
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928 

AVERAGE ANODE CHARACTERISTICS 
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ANODE MICROAMPERES 
TUBE DEPARTMENT 

KADIO COKPOKATION OF AMEIICA, HAMISON, NEW JHSPT 



92CM-6II7 



929 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE 




DATA 
General : 

Spectral Response S-4 

Wavelength of Maximum Response 4000 ± 500 Angstroms 

Cathode: 

Shape Semi-Cyl indrical 

• Minimum Projected Length* 13/16" 

Minimum Projected Width* 5/8" 

Direct Interelectrode Capacitance 2.6 wf 

Maximum Overall Length . 3-1/16" 

Maximum Seated Length 2-1/2" 

Seated Length to Center of Cathode 1-5/8" ± 3/32" 

Maximum Diameter 1-9/32" 

Bulb T-9 

Mounting Position Any 

Base Intermediate-Shell Octal 5-Pin 

Basing Designation for BOTTOM VIEW V 



DIRECTION OF LIGHT 



Pin 1-No 

Connection 
Pin 2-No 

Connection 




Pin 4 -Anode 
Pin 6 -No 

Connection 
Pin 8 -Cathode 



Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 

PEAK CATHODE CURRENT 

PEAK CATHODE-CURRENT DENSITY. . . . 

AVERAGE CATHODE CURRENT 

AMBIENT TEMPERATURE 

Characteristics: 

Min. 

Dark Current at 250 Volts . . 
Sensi ti vi ty: 

At 4000 Angstroms 

Luminous 25 

On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. 



OUTLINE DIMENSIONS for Type 929 
are the same as those for Type 5581 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-4 Response 

is shown at the beginning of this Section 

-Indicates a change. 



250 


max. 


. . . volts 


20 
100 


max. 
max. 


. . . /xamp 
/Liamp/sq. in. 


5 
75 


max. 
max. 


. . . ^amp 
. . . °C 


Av. 


Max. 







.0125 


. . . ^tamp 


0.042 
45 


70 


/lamp/^iwatt 
/iamp/ lumen 



AUGUST 15, 1947 TUBE DEPARTMENT 

RADIO CORPORATION OF AMIIICA. HARRISON, NEW JERSEY 



DATA 




929 
AVERAGE ANODE CHARACTERISTICS 






S 



& 



AUG. 4,1947 



anode; microamperes 
tube department 

MO COWOtATION OF AMHICA. HAMISON, NEW JEtSEY 
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930 
GAS PHOTOTUBE 

WITH S- I RESPONSE 




DATA 
General : 

Spectral Response S-l 

Wavelength of Maximum Response. . . . 8000 ± 1000 Angstroms 
Cathode: 

Shape Semi-Cyl indrical 

Minimum Projected Length* 13/16" 

Minimum Projected Width* 5/8" 

Direct Interelectrode Capacitance . 2.4 /x/xf 

Maximum Overall Length 3-1/16" 

Maximum Seated Length . . 2-1/2" 

Seated Length to Center of Cathode 1-5/8" ± 3/32" 

Maximum Diameter 1-9/32" 

Bulb T-9 

Mounting Position Any 

Base Intermediate-Shell Octal 5-Pin 

Basing Designation for BOTTOM VIEW 3Jj_ 



DIRECTION Of LIGHT 




Pin 1-No 

Connection 
Pin 2 -No 

Connection 



Maximum Ratings, Absolute Values'.. 
ANODE-SUPPLY VOLTAGE (DC or Peak AC). 

PEAK CATHODE CURRENT 

PEAK CATHODE-CURRENT DENSITY. . 
AVERAGE CATHODE CURRENT . . . . 
AMBIENT TEMPERATURE 



Pin 4 - Anode 
Pin 6 -No 

Connection 
Pin 8 -Cathode 



Min. 



75 



Characteristics: 

Dark Current at 90 Volts 
Sensi ti vi ty: 

At 8000 Angstroms . . 
Luminous: 

At Cycles .... 
At 5000 Cycles . . 
At 10000 Cycles . . 
Gas Amplification Factor 

On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. Average current may 
be doubled when anode-supply voltage is limited to 70 volts. 



■«- Indicates a change. 



90 
10 

100 
3 

100 


max. . . . volts 
max. . . . /xamp 
max. /xamp/sq. in. 
max. . . . /xamp 
max. ... °C 


Av. 


Max. 
0.1 . . /xamp 


0.0135 


/xamp//xwatt 


135 
111 
101 


205 /xamp/ 1 umen 
/xamp/ lumen 
/xamp /lumen 
10 



AUGUST 15, 1947 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




930 
GAS PHOTOTUBE 



Minimum Circuit Values: 

DC Load Resistance: 

With anode-supply voltage of Jo- volts or less: 

_ , J above 3 M^mp ... 0.1 ... megohm 

For dc currents \ below 3^ ... .No Minimum 

With anode-supply voltage of go volts: 

_ / above 2 j^amp ... 2.5 ... megohms 

For dc currents \ be1ow 2 ^amp ... 1 ... megohm 

OUTLINE DIMENSIONS for Type 930 
are the same as those for Type 5581 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 
of Phototube having S-l Response 

and 

FREQUENCY-RESPONSE CHARACTER I ST I CS 

of Gas Phototubes 

are shown at the beginning of this Section 



-♦Indicates a change. 



AUGUST 15, 1947 TUBE DEPARTMENT DATA 

RADIO CORPORATION OP AMERICA. HARRISON. NEW JERSEY 



930 
AVERAGE ANODE CHARACTERISTICS 
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92CM- 4606ft! 






931-A 
MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-4 RESPONSE 



^ 



DATA 
General : 
Spectral Response S-4 

Wavelength of Maximum Response 4000 ± 500 angstroms 

Cathode: 

Minimum projected length* 15/16" 

Minimum projected width* 5/16" 

Direct I nterel ectrode Capacitances (Approx.): 

Anode to dynode No. 9 4.4 A^if 

Anode to all other electrodes 6 /i/zf 

Maximum Overall Length 3-11/16" 

Maximum Seated Length 3-1/8" 

Length from Base Seat to Center 

of Useful Cathode Area 1-15/16" ± 3/32" 

Maximum Diameter 1-5/16" 

Mounting Position Any 

Weight (Approx.) 1.6 oz 

Bulb T-9 

Base Small-Shell Submagnal 11-Pin (JETEC No.Bll-88), 

Non-hygroscopic 
Basing Designation for BOTTOM VIEW UK 



Pin 1 - Dynode No.l 



Pin 2 - 


Dynode No. 2 


Pin 3 - 


Dynode No. 3 


Pin 4 - 


Dynode No. 4 


Pin 5 - 


Dynode No. 5 


Pin 6 - 


Dynode No. 6 




Pin 7 - Dynode No. 7 
Pin 8 - Dynode No. 8 
Pin 9 - Dynode No. 9 
Pin 10 - Anode 
Pin 11 - Cathode 



DIRECTION Of LIGHT 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) . 
SUPPLY VOLTAGE BETWEEN DYNODE No. 9 

AND ANODE (DC or Peak AC) 

AVERAGE ANODE CURRENT* 

AMBIENT TEMPERATURE 



1250 max. volts 

250 max. vol ts 

1 max. ma 

75 max. °C 



Characteristic Range Values for Equipment Design: 

Under conditions with supply voltage (E) across voltage 
divider providing 1/10 of E between cathode and dynode 
No.l; 1/10 of E for each succeeding dynode stage; and 1/10 
of E between dynode No. 9 and anode 
With E = iooo volts (except as noted) 

Min. Median Max. 

Sensitivity: 

Radiant, at 4000 

angstroms - 24000 - /xamp//xwatt 

* On plane perpendicular to the indicated direction of incident light. 

• Averaged over any interval of 30 seconds maximum. 

.-«- Indicates a change. 



SEPT. 1, 1955 



TUBE DIVISION 

IADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 1 




931-A 
MULTIPLIER PHOTOTUBE 



Mm. Media 



Cathode radiant, at 

4000 anqst roms. . . 
Luminous:* 

At cps 

At 100 Mc 

Cathode luminous* . . 
Current Amplification . 
Equivalent Anode-Dark- 
Current Input*" . . . 
Equivalent Noise 

Input* 



4.5 



0.03 

24 

23 

30 

800,000 



300 



2.5 x 10" 



9.5 x 



ID" 1 ? 



Vith E 



750 volts (except as noted) 

Min. Median 



Sensitivity: 




Radiant, at 4000 




angstroms - 


3300 


Cathode radiant, at 




4000 angstroms. ... - 


0.03 


Lumi nous:* 




At cps - 


3-3 


Cathode luminous* . . 


30 


Current Amplification . - 


110,000 



fiamp/^iwatt 

amp/1 umen 

amp/1 umen 

/xamp/ lumen 



1 umen 
1 umen 



^tamp/^twatt 

juamp/ziwatt 

amp/1 umen 
jzamp/ lumen 



For conditions where the 1 ight source is a tungsten-filament lamp opera- 
ted at a color temperature of 2870°K. a light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 
For conditions the same as shown under (A) except that the value of 
light flux is 0.01 lumen and 100 volts are applied between cathode and 
all other electrodes connected together as anode. 

Measured at a tube temperature of 25°C and with the supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage (e) 
below 1000 volis is recommended. 

Under the following conditions: Supply voltage (E) is 1000 volts, 
external shield operated at -1000 volts with respect to anode, 25°C 
tube temperature, ac-amplifier bandwidth of 1 cycle per second, tungsten 
light source at color temperature of 2870°K interrupted at a low audio 
frequency to produce incident radiation pulses alternating between zero 
and the value stated. The "on" period of the pulse is equal to the "off" 
period. The output current is measured through a filter which passes 
only the fundamental frequency of the pulses. 

OPERATING CONSIDERATIONS 

The operating stability of the 931-A is dependent on the 
magnitude of the anode current and its duration. When 
the 931-A is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be 
expected. The extent of the drop below the tabulated 
sensitivity values depends on the sever i ty of the operating 
conditions. After a per iod of id I eness, the 931-A usually 
recovers a substantial percentage of such loss in sen- 
sitivity. 
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TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 1 



931-A 
MULTIPLIER PHOTOTUBE 




The use of an average anode current well below the maximum 
rated value of 1.0 milliampere is recommended when stabil- 
ity of operation is important. When maximum stability is 
required, the anode current should not exceed 10 micro- 
amperes, and the tube should be given a warm-up period of 
about 1/2 hour under load conditions. 

Electrostatic and/or magnetic shielding of the 931-A may 
be necessary. 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-4 Response 

is shown at the front of this Section 




SMALL-SHELL^ 

SUBMAGNAL 

1 1-PIN BASE 

JETEC US. BII-88 



DIRECTION 
OF LIGHT 



92CM-6264R3 



BOTTOM VIEW 

<£ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 
THE BASE. 
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931-A 
AVERAGE ANODE CHARACTERISTICS 
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92CM-6268R5 



931-A 

AVERAGE CHARACTERISTICS 




SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

!/| OF E BETWEEN CATHODE AND DYNODE N2|; >/, OF E 

FOR EACH SUCCEEDING DYNODE STAGE; AND '/in OF E 

BETWEEN DYNODE N«9 AND ANODE 
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DISTANCE ALONG CATHODE 
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:. 18,1954 TUBE DIVISION 92CM-7663RI 
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931-A 

VARIATION IN SENSITIVITY OF 

PHOTOCATHODE ACROSS ITS PROJECTED 

WIDTH IN PLANE OF GRILL 
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2 4 6 8 10 

DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT-MILLIMETERS 

TUBE DIVISION 92CM-7667RI 

IA0IO COIfOtATION OF AMMICA, HAMItON, NEW JfRSEV 



934 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE 




DATA 
General : 
Spectral Response S-4 

Wavelength of Maximum Response 4000 ± 500 angstroms 

Cathode: 

Shape Semi-Cyl indrical 

Minimum Projected Length* 11/16" 

Minimum Projected Width* ' 7/16" 

Direct Interelectrode Capacitance 1.5 /x/xf 

Maximum Overall Length 2-13/32" 

Maximum Seated Length 1-15/16" 

Seated Length to Center of Cathode 1-1/4" ± 3/32" 

Maximum Diameter 0.669" 

Bulb T-5-1/4 

Mounting Position Any- 
Base Small-Shell Peewee 3-Pin 

Basing Designation for BOTTOM VIEW 2Fj_ 



Pin 1-No 

Connection 




Pin 2 -Anode 
Pin 3 -Cathode 



Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 250 max. . . . volts 

PEAK CATHODE CURRENT 12 max. . . . /zamp 

PEAK CATHODE-CURRENT DENSITY. ... 100 max. /xamp/sq.in. 

AVERAGE CATHODE CURRENT* 4 max. . . . ixamp 

AMBIENT TEMPERATURE 75 max. ... °C 

Characteristics: 

Hin. Av. Max. 

DC Dark Current - - 0.005 . . ^amp 

Sensitivity: 

At 4000 angstroms - 0.028 - /xamp//xwatt 

Luminous 15 30 70 /iamp/ lumen 

* On plane perpendicular to indicated direction of incident light. 

• Averaged over any interval of 30 seconds maximum. 
O At 25°C and 250 volts. 

OUTLINE DIMENSIONS for Type 934 
are the same as those for Type 927 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-4 Response 

is shown at the front of this Section 

«- Indicates a change. 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




934 
AVERAGE ANODE CHARACTERISTICS 




OCT. 16, 1944 



ANODE MICROAMPERES 



TUBE DEPARTMENT 

IADIO CORPOtATION OF AMERICA, HARIISON. NEW JEKEV 



92CM-6479 



935 
VACUUM PHOTOTUBE 

WITH S-5 RESPONSE 




DATA 
General: 
Spectral Response S-5 

Wavelength of Maximum Response 3400 ± 500 Angstroms 

Cathode: 

Shape Semi-Cylindrical 

Minimum Projected Length* 1-5/16" 

Minimum Projected Width* 5/8" 

Direct Interelectrode Capacitance 0.6 ^if 

Overall Length 4-1/8" ± 1/8" 

Seated Length 3-9/16" ± 1/8" 

Seated Length to Center of Cathode 2" ± 1/16" 

Maximum Diameter 1-9/32"' 

Bulb T-9 

Mounting Position Any 

Cap Skirted Miniature 

Base Intermediate-Shell Octal 5-Pin 

BOTTOM VIEW 

DIRECTION OF 
Pinl-N0 INCIDENT RADIAT.ON p; n6 _ No 

Connection ft-^ Connection 

Pin 2 -No f u\e) pin 8 -Cathode 

Connection I y 

Pin 4 -No (A V' J Cap -Anode 

Connection ^-^N^ _V^ 



Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 

PEAK CATHODE CURRENT 

PEAK CATHODE-CURRENT DENSITY. . . . 

AVERAGE CATHODE CURRENT© 

AMBIENT TEMPERATURE 

Characteristics: 

Min. 

Dark Current at 250 Volts . . 
Sensitivity: 

At 3400 Angstroms 

Luminous 18 



250 max. . . . volts 
30 max. . . . /iamp 

100 max. ^iamp/sq. in 
10 max. . . . ^amp 
75 max. ... °C 



Av. 



0.032 
35 



Max. 

0.0005 . . /^amp 

fiamp/jzwatt 
70 /xamp/ lumen 

incident radiation. 



On plane perpendicular to indicated direction of 

Averaged over any interval of 30 seconds maximum. 

Measured under condi tions speci fi ed on sheet "PHOTOTUBE SENSITIVITY 

SENSITIVITY MEASUREMENTS" at the front of this Section. 



SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-5 Response 

is shown at the beginning of this Section 



- I ndicates a change. 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 




935 
VACUUM PHOTOTUBE 





* 1 ^5 MAX.-* 
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JULY 3, 1950 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



CE-6411R4 



935 
AVERAGE ANODE CHARACTERISTICS 




APRIL 20. 1950 



ANODE MICROAMPERES 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CM-6478RI 



2020 
MULTIPLIER PHOTOTUBE 

10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE WITH 

l-l /2"-DIAMETER, CIRCULAR, LOW-RESISTIVITY, 

SEMI TRANSPARENT PHOTOCATHODE AND S- I I RESPONSE 

SHORT TIME-RESOLUTION CAPABILITY 






DATA 
General : 

Spectral Response S-ll 

Wavelength of Maximum Response 4400 ± 500 angstroms 

Cathode, Semi transparent, Low-Resistivity: 

Shape Circular with conductive grating 

Wi ndow: 

Area including grating 1.8 sq. in. 

Minimum diameter 1.5 in. 

Index of refraction 1.51 

Di rect Interelectrode Capacitances (Approx. ) : 

Anode to dynode No. 10 4.4 /^xf 

Anode to all other electrodes 7 /^uf 

Maximum Overall Length 5-13/16" 

Seated Length 4-7/8" ± 3/16" 

Maximum Diameter 2-5/16" 

Operating Position Any 

Weight (Approx.) 5 oz 

Bulb T16 

Base Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.B14-38), 

Non-hygroscopic 

Basing Designation for BOTTOM VIEW 14AA 



Pin 1 - Dynode No. 1 
Pin 2 -Dynode No. 2 
Pin 3 -Dynode No. 3 
Pi n 4 - Dynode No. 4 
Pin 5 - Dynode No. 5 
Pin 6 -Dynode No. 6 
Pin 7 -Dynode No. 7 
Pin 8 -Dynode No. 8 
Pin 9 -Dynode No. 9 



Pin 10 -Dynode No. 10 
Pin 11 - Anode 
Pin 12 - Internal 

Connect ion — 
Do Not Use 
Pin 13- Focusi ng 

Electrode 
direction of light: Pi n 14 - Photo- 
into end of bulb cathode 




Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 

CATHODE (DC or Peak AC) 

SUPPLY VOLTAGE BETWEEN DYNODE No. 10 

AND ANODE (DC or Peak AC) 

DYNODE-No.l SUPPLY VOLTAGE 

(DC or Peak AC) 

F0CUSING-ELECTR0DE VOLTAGE 

(DC or Peak AC) 

AVERAGE ANODE CURRENT* 

CATHODE ILLUMINATION 

AMBIENT TEMPERATURE 



1500 max. 


vol ts 


250 max. 


vol ts 


400 max. 


vol ts 


400 max. 

2 max. 

. 1 max . 

75 max. 


vol ts 

ma 

* 1 umen 

°C 



See next page. 
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ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 1 



Jp 



2020 
MULTIPLIER PHOTOTUBE 



Characteristics Range Values for Equipment Design: 




Under cond i t ions with supp ly voltage 


( E) across voltage 


divider p rov i d i ng 


1/6 of E -between 


cathode and 


dynode 


No. 1; 1/12 of E for each succeeding 


dynode stac 


e; and 


1/ 12 of E between 


dynode No. 10 and 


anode 




With E - 1250 volts 


(Except as nc 


ted) and focus- 


ing electrode* 


connected to dynode No. 1 at socket 




Mm. 


Median 


Max. 




Sens it ivity: 










Radiant, at 4400 










angstroms. . . . 


- 


4800 


- 


/xa//uw 


Cathode rad i ant, at 










4400 anqstroms . 
Luminous:* 


- 


0.04 


- 


yua/^tw 










At cps .... 


2.5 


6 


75 


amp/1 umen 


With dynodeNo.10 










as output 










electrode" . . 


- 


3.6 


- 


amp / 1 umen 


Cathode luminous: 










With tungsten 










1 ight source A . 


30 


50 


- 


/ia/1 umen 


With blue 1 ight 










source®^ . . . 


0.03 


- 


- 


fja 


Current 










Ampl if icat ion. . . 


- 


120000 


- 




Equivalent Anode- 










Dark-Current 










lnput* D 


- 


2.5 xlO" 10 


2.25 xl0~ 9 


1 umen 


Equivalent Noise 










Input* 


- 


7x10-' 2 


- 


1 umen 


With E = 1500 


jolts 


(Except as noted) and focus- 


ing electrode* 


connected to dyno 


de Mo. 1 at socket 




Min. 


Median 


Max. 




Sensitivity: 










Radiant, at 4400 










angstroms. . . . 


- 


22400 


- 


fua/fj^ 


Cathode radiant, at 










4400 anqstroms . 
Luminous:* 


- 


0.04 


- 


/ia//xw 










At cps .... 


12 


28 


315 


amp/1 umen 


With dynodeNo.10 










as output 










electrode" . . 


- 


17 


- 


amp/1 umen 


Cathode luminous: 










With tungsten 










1 ight source*. 


30 


50 


- 


^a/ lumen 


With blue 1 ight 










source®^ . . . 


0.03 


- 


- 


//a 


Current Amplification. 


- 


560000 


- 




•, 5.*>." \ ft ,f*.°*: See next 


page. 
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2020 
MULTIPLIER PHOTOTUBE 






Averaged over any interval of 30 seconds maximum. 

Above this value of cathode illumination, serious loss in linearity 
between light input and anode current will be caused by the resistivity 
of the cathode. For continuous light input of 0.1 lumen from tungsten 
1 ight source at 2870° K incident on cathode area having diameter of 
1-l/U" ± 1/8", and with dynode-No. 1 voltage of 200 volts, the loss in 
linearity will not exceed 30 per cent depend i ng on the magnitude of the 
cathode current. At 0.1 lumen, the corresponding continuous cathode 
current is approximately 5 microamperes, regardless of the spectral 
distribution of the exciting illumination. 

In general, the focusing electrode is connected to dynode No. 1 at the 
socket and operated at the same fixed potential as dynode No.l. However, 
in applications critical as to magnitude, uniformity, or speed of the 
response, the focusing electrode may be connected to the adjustable 
arm of a potentiometer between cathode and dynode No.l in the voltage 
divider, and operated at an optimum potential within a range of 10 to 
60 per cent of the dynode-No. 1 potential. 

For conditions where the light source is a tungsten-filament lamp 
operated at a color temperature of 2870° K. A light input of 10 
microlumens is used. The load resistor has a value of 0.01 megohm. 
An output current of reversed polarity to that obtained at the anode 
may be provided by using dynode No. 10 as the output electrode. With 
this arrangement, the load is connected in the dynode-No. 10 circuit 
and the anode serves only as a collector. The value of sensitivity 
at dynode No. 10 is approximately 60 per cent of that when the anode is 
the output electrode. Specifically, the sensitivity measured at dynode 
No. 10 is equal to (1 - l/g) times the sensitivity measuredat the anode,' 
where "g" is the gain of the dynode-No. 10 stage. 

For conditions the same as shown under (•) except that the value of 
light flux is 0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected together as anode. 

Under the following conditions: Light incident on the cathode is 
transmitted throughablue filter (Corning, Glass Code No. 5113 polished 
to 1/2 stock thickness) from a tungsten-filament lamp operated at a 
color temperature of 2870° K. The value of light flux on the filament 
is 0.01 lumen. The load resistor has a value of 0.01 megohm, and 200 
volts are applied between cathode and all other electrodes connected 
together as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR- 
ACTER I ST I C OF 2870° K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870° K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section. 

Measured at a tube temperature of 25° C and wi t h the suppl y voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission may be reduced by the use of a 
ref r igerant. 

For maximum signal-to-noise ratio, operation with a supply voltage (e) 
below 1250 volts is recommended. 

Under the following conditions: Supply voltage (e) isi250 volts, 25°-C 
tube temperature, ac-amplifier bandwidthof 1 cycle per second, tungsten 
light source of 2870° K interrupted at a low audio frequency to produce 
incident radiation pulses alternating between zero and the val ue stated. 
The "on" period of the pulse is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses. 



OPERATING CONSIDERATIONS 

The operating stabi I i ty of t he 2020 depends on the magn i tude 
and duration of the anode current. When the 2020 is operated 
at high values of anode current, a drop in sensitivity (some 
times called fatigue) may be expected. The extent of the drop 
below the tabulated sensitivity values dependsonthe severity 
of the operating conditions. After a period of idleness, the 
2020 usually recove rs a substant i a I percentage of such loss 
sens i t i v i ty . 

4-59 electron tube division TENTATIVE DATA 2 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



# 



2020 
MULTIPLIER PHOTOTUBE 



Operation at an average anode current well below the 
maximum rated value of 2 milliamperes is recommended when 
stability is important. When maximum stability is required, 
the anode current should not exceed 250 microamperes. 

Electrostatic and/or magnetic shielding of the 2020 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-ll Response 
is shown at front of this Section 



CONDUCTIVE 
GRATING 



PHOTOCATHODE 
DIAMETER 

i '//min. 

(SEE NOTE) 



MEDIUM -SHELL 
DIHEPTAL \ 
14-PIN BASE \ 
JEDEC GROUP 5, 
N«BI4-38 




92CS-86I2RI 



CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTEDATTHE CENTER OF 
BOTTOM OF THE BASE. 

NOTE: WITHIN 1-1/2" DIAMETER, DEV I AT I ON FROM FLATNESS OF 
EXTERNAL SURFACE OF FACEPLATE Wl LL NOT EXCEED 0.010" FROM 
PEAK TO VALLEY. 
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ANODE MILLIAMPERES 



ELECTRON TUBE DIVISION 

■ADIO COtKJIATION OF AMI1ICA. HAIIISON. NIW Jf 




2020 

CHARACTERISTICS 



SUP 

<*< 

FOR 

FOC 
100 

8 
6 

4 
3 

2 
10 


PLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

)F E BETWEEN CATHODE AND DYNODE N2| ; l/ |2 OF E 

EACH SUCCEEDING DYNODE STAGE; AND '/|2 0F E 

BETWEEN DYNODE N2I0 AND ANODE. 

USING ELECTRODE IS CONNECTED TO DYNODE N«l. 








































































































































































































































































































































































3 

2 

ioooooo 










































































































































































































































































8 
6 














































1 6 



O 
































































































































a 




A 












































f 












































f 


CO 

CM 3 

Ql 

2 2 

UJ 

1- 

3 I 
1 • 
5 * 
i » 

< 2 
<0 

UJ 

tr 

UJ 

a. 0.1 

1 • 

i * 

> 

\- A 

t • 

if) 

Z 2 

UJ 

tf) 
0.01 










































/ 




100000 g 

6 y 

u. 
a! 
1 

2 h- 

Z 
UJ 

cr 
10000 5 

8 o 










































f 










































/ 








































d 


y 








































yt 


3 


/ 






































c 


^ 


/ 






































<S 
















































































£ 










































s 






































y 


e/ 




































































J-l 


J** 




























^j 






































^ 














jlw 


























? 










& 


ft 


































4 


























(? 


?/ 








4 






V 


























>a 








c 


^ 


7 






































n 

























































































































S/ 






y 


































— 


) 






































4 
3 

2 

1000 

8 
6 

4 
3 

2 

JOO 




^ 


1 






!»J 




































^ 












































Vj 












































£1 












































?7 






























































































f 




j 


































1 




y 


y 




/ 






















































































/ 


































6 

4 
3 

2 
0.001 




j 








/ 




































/ 




~ i 




/ 




































/ 




~i 


i 


f 




































^ 






i 












































t 












































t 












































f 




































_j 




'y 


i 






































7 


/ 




i 






































t\ 


/ 


i i 


f 






































1 


A 


V 









































250 500 750 1000 1250 1500 

SUPPLY VOLTS (E) BETWEEN ANODE & CATHODE 

ELECTRON TUBE DIVISION 92CL~8637RI 

tADIO COIPOIATION or AMCIICA. HAlllSON. NEW JIIJIT 



2020 






TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 



rrrrm i ~t t r n n i i i i t'iiiit i i i i i i i i i i 




m m i i i i i M M i i i i 1 1 1 1 1 i i i i i 1 1 1 1 i 




I! LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
--THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
--PROVIDES !/ 6 OF E BETWEEN CATHODE AND DYNODE N2|; 
._ ! / l2 0F E F0R EACH SUCCEEDING STAGE; AND V i2 OF E 

BETWEEN DYNODE N2I0 AND ANODE. 
..FOCUSING ELECTRODE IS CONNECTED TO DYNODE N? 1. 
:E LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
" AT A COLOR TEMPERATURE OF 2870° K. 
-- DASHED PORTION INDICATES INSTABILITY. 
""TUBE TEMPERATURE = 25° C 
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LUMINOUS SENSITIVITY — AMPERES/LUMEN 



ELECTRON TUBE DIVISION 

■ADIO CORPORATION OF AMERICA. HARRISON. NE 



92CM-8640 



EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 
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MAGNETIC FIELD INTENSITY— GAUSSES 



ELECTRON TUBE DIVISION 

RADIO COtrOKAnON OF AMEMCA. HARMSON. NEW jffTSCY 



92CM-8I36RI 




5581 
GAS PHOTOTUBE 

BLUE-SENSITIVE 




DATA 
Genera) : 

Spectral Response S-4 

Wavelength of Maximum Response 4000 ± 500 Angstroms 

Cathode: 

Shape .' Semi-Cylindrical 

Minimum Projected Length* 13/16" 

Minimum Projected Width* 5/8" 

Direct Interel ectrode Capacitance 2.6 ^/xf 

Maximum Overall Length 3-1/16" 

Maximum Seated Length 2-1/2" 

Seated Length to Center of Cathode 1-5/8" ± 3/32" 

Maximum Diameter 1-5/16" 

Bulb T-9 

Mounting Position Any 

Base Intermediate-Shell Octal 5-Pin 

BOTTOM VIEW 

DIRECTION OF LIGHT 
I 



Pin 1 - No Connection 
Pin 2- No Connection 
Pin 4-Anode 



Maximum Ratings, Absolute Values'. 




Pin 6- No Connection 
Pin 8 -Cathode 



ANODE-SUPPLY VOLTAGE (DC or 


Peak AC) 


100 max. 


. . volts 


PEAK CATHODE CURRENT . '. . . 




10 max. 
100 max. 


. . tiamp 


PEAK CATHODE-CURRENT DENSITY 




uamp/sq. in. 


AVERAGE CATHODE CURRENT . . 




3 max. 
75 max. 

Av. Max. 


. . ^amp 
... °C 


AMBIENT TEMPERATURE 




Characteristics: 


Min. 




Dark Current at 90 Volts . . 


_ 


- 0.050 


. . jiamp 


Sensitivity: 








At 4000 Angstroms 


. 


0.125 


uamp/uwatt 


Luminous: 








At Cycles 


. 75 


135 205 


uamp/1 umen 


At 5000 Cycles 


- 


124 


uamp/ lumen 


At 10000 Cycles 


. 


108 


uamp/ lumen 


Gas Amplification Factor . . 


. 


5.5 





Minimum Circuit Values: 

DC Load Resistance: 

With anode-supply voltage of So volts or less 

For dc currents { aDove I ^ * ' " SAnnimnm* 
^ below 3 Marnp ... No Minimum 

With anode -supply voltage of 100 volts 

r , . f above 1 /xamp ... 2.5 . . . 

For dc currents j below x Mamp . . . . 1 . . . 

*, : See next page. 



megohm 



megohms 
megohm 



APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 

IADIO COIPOBATION OF AMERICA, HARJtlSON, NEW JEISEY 




5581 
GAS PHOTOTUBE 



* On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. Average current 
may be doubled when anode-supply vol tage is limited to 80 volts. 



SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

and 

FREQUENCY-RESPONSE CHARACTER I ST I C 

of Gas Phototube having S-4 Response 

are shown at beginning of this Section 



-l 3 /|A^ 



T9 BULB 
CATHODE 



INTERMEDIATE- 
SHELL OCTAL 
5-PIN BASE, 
ARRANGEMENT B 




BOTTOM VIEW 



92CM-6I37R2 



APRIL 15, 1947 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-6137R2 



5581 
AVERAGE ANODE CHARACTERISTICS 





DEC.22,1946 



ANODE MICROAMPERES 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



92CM-6622 



5582 
GAS PHOTOTUBE 

CARTRIDGE TYPE WITH S-4 RESPONSE 






DATA 
General : 

Spectral Response S-4 

Wavelength of Maximum Response .... 4000 ± 500 Angstroms 
Cathode: 

Shape Semi-Cylindrical 

Minimum Projected "Length* 5/8" 

Minimum Projected Width* 1/2" 

Direct I nterelectrode Capacitance 1.0 mii 

Overall Length 1-21/32" ± 1/16" 

Length, Cathode Center to plane A-A' (see out line) 11/16" ± 1/16" 

Maximum Diameter 0.890" 

Mounting Position Any 

Terminal Caps - See Outline 

BOTTOM VIEW 



Recessed 1 Anode ( yj # ) 
Terminal J V [ y 


Protruding 


I Cathode 


Terminal 


^OPROTRUDINC 




DIRECTION OF LIGHT 






INTO CONCAVE SIDE 






OF CATHODE 






Maximum Ratings, Absolute Values: 






ANODE-SUPPLY VOLTAGE (DC or Peak AC) 


100 max. 


. . volts 


PEAK CATHODE CURRENT 


10 max. 


. . uamp 


PEAK CATHODE-CURRENT DENSITY .... 


100 max. 


uamp/sq»in. 


AVERAGE CATHODE CURRENT 


2 max. 


. . iiamp 


AMBIENT TEMPERATURE 


75 max. 


. . . ,°C 


Characteristics: 




Mm. 


Av. Max. 




Dark Current at 90 Volts . . 


- 0.050 


. . u.amp 


Sensitivity: 






At 4000 Angstroms 


0.11 


u.amp/u.watt 


Luminous: 4 






At Cycles 80 


120 175 


uamp/ lumen 


At 5000 Cycles 


110 


namp/ lumen 


At 10000 Cycles 


96 


^amp/ lumen 


Gas Amplification Factor . . 


5.5 





megohm 



Minimum Circuit Values: 

DC Load Resistance: 

Vith anode-supply voltage of 8o volts or less 

c , 4 / above 3 uamp ... 0.1 ... 

For dc currents j felow 3 ^ . . . No Minimum 

With anode-supply voltage of 100 volts 

t- , , ( above 1 uamp ... 2.5 .... megohms 

For dc currents << be]ow x ^ . # . .1 .... megohm 

* o 



See next page. 



-«- indicates a change. 



JUNE 15, 1948 



TUBE DEPARTMENT 

■ADIO COtPOtATION Of AMItlCA. HAMISON. NfW JElttY 



DATA 



5582 
GAS PHOTOTUBE 



* On plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 30 seconds maximum. Average current 
may be doubled when anode-supply voltage Is limited to 80 volts. 

A Measured under conditions specified on sheet 'PHOTOTUBE SENSITIVITY 
and SENSITIVITY MEASUREMENTS" at the front of this Section. 

SPECTRAL-SENS ITIVITY CHARACTER I ST I C 
of Phototube having S-4 Response 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 

are shown at the front of this Section 



[-.890 MAX.-H 




K890 MAX.— 
CATHODE-END VIEW 



92CM-48I8R2 



JUNE 15, 1948 



TUBE DEPARTMENT 

tAOtO COMOIATIOW Of MM IICA. HAMISON. WW JtUCT 



CE-4818R2 



5582 
AVERAGE ANODE CHARACTERISTICS 





DEC.27I946 



ANODE MICROAMPERES 



TUBE DEPARTMENT 

RADIO COLORATION OF AMERICA. HARRISON. NEW JERSEY 



92CM-6823 



5583 
GAS PHOTOTUBE 

WITH S-4 RESPONSE 




DATA 
General : 

Spectral Response S-4 

Wavelength of Maximum Response .... 4000 ± 500 angstroms 
Cathode: 

Shape Semi-Cylindrical 

Minimum Projected Length* % 11/16" 

Minimum Projected Width* 7/16" 

Direct Interelectrode Capacitance 2.0 fj+if 

Maximum Overall Length 2-13/32" 

Maximum Seated Length 1-15/16" 

Seated Length to Center of Cathode .... 1-1/4" ± 3/32" 

Maximum Diameter 0.669" 

Bulb T-5-1/4 

Mounting Position Any 

Base Small -Shell Peewee 3-Pin 

Basing Designation for BOTTOM VIEW 2F 



DIRECTION Or LIGHT 

T 



Pin 1-No 

Connection 




Pin 2 -Anode 
Pin 3- Cathode 



100 max. . . volts 

10 max. . . uamp 

100 max. uamp/sq. in, 



Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 

PEAK CATHODE CURRENT 

PEAK CATHODE-CURRENT DENSITY .... 

AVERAGE CATHODE CURRENT 

AMBIENT TEMPERATURE 

Characteristics: 

Min. 

Dark Current at 90 Volts . . 
Sensitivity: 

At 4000 angstroms - C 

Luminous:* 

At cps 75 

At 5000 cps 

At 10000 cps 

Gas Amplification Factor . . - - 5.5 
Minimum Circuit Values: 
DC Load Resistance: 

With an ode suf>ply voltage of 8o volts or less 

c m . _„. ♦ / above 3 uamp . . . 0.1 . . . 
For dc currents j below 3 uamp . . . No Mlnimum 

With anode-supply voltage of 100 volts 

above 1 uamp ... 2.5 ... 
below 1 uamp ... 0.1 ... 



2 max. 
75 max. 


. . uamp 
. . . °C 


Av, Max, 




- 0.050 


. . uamp 


125 


uamp/uwatt 


135 205 

124 

108 


uamp/ 1 umen 
uamp/ lumen 
uamp /lumen 



For dc currents 



megohm 



See next page. 



. . megohms 
. . megohm 

-Indicates a change. 



MAY 1, 1951 



TUBE DEPARTMENT 

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY 



DATA 




5583 
GAS PHOTOTUBE 



* On plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 30 seconds maximum. Average current 
may be doubled when anode-supply voltage is limited to 80 volts. 
4 Measured under conditions speci fied on sheet "PHOTOTUBE SENSITIVITY AND 
SENSITIVITY MEASUREMENTS" at front of this Section. 

SPECTRAL-SENS I T I V l-TY CHARACTER I ST I C 

and 

FREQUENCY-RESPONSE CHARACTERISTIC 

of Gas Phototube having S-4 Response 

are shown at front of this Section 



AVERAGE ANODE CHARACTERISTICS 

of Type 5583 are the same 

as those shown under Type 5581 



'L 



'/| 6 Ml* 



T 5!fc BULB- 
SMALL-SHELL 
PEEWEE 
3- PIN BASE 




BOTTOM VIEW 



92CM-6053R4 



• I ndicates a change. 



MAY 1, 1951 



TUBE DEPARTMENT 

tAOlO CORPORATION OF AMI RICA, HARRISON. NEW JERSEY 



CE-6053R4 



5584 
GAS PHOTOTUBE 

BLUE SENSITIVE, TWIN TYPE 




General : 



DATA 



S-4 

4000 ± 500 Angstroms 



Spectral Response 

Wavelength of Maximum Response . . 

Cathode (Each) : 

Shape Quarter-Cylindrical 

Minimum Projected Length* 1-3/16" 



Minimum Projected Width* 
Direct Interelectrode Capacitances: 

Cathode to Anode | 

Cathode to Cathode ■ 

Anode to Anode • 

Maximum Overall Length 

Maximum Seated Length 

Seated Length to Center of Cathode . 

Maximum Diameter 

Bult 



1/4" 



1.6 

1.8 

0.44 



. wif 
. /Jyuf 

.... 4" 

. . 3-3/8" 

2-1/8" ± 3/32" 

. . 1-3/16" 

.... T-9 



Mounting Position Any 

Base Small-Shell Small 4-Pin 

Basing Designation for BOTTOM VIEW 4BG 



Pin 1- Cathode, 

Unit No. 2 

Pin 2- Anode, 

Unit No. 2 




Pin 3- Anode, 

Unit No.l 
Pin 4- Cathode, 

Unit No.l 



DIRECTION OF LIGHT 



Maximum Ratings, Absolute Values (Each Unit): 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) 

PEAK CATHODE CURRENT 

PEAK CATHODE-CURRENT DENSITY . . . . 

AVERAGE CATHODE CURRENT 

AMBIENT TEMPERATURE ........ 

Characteristics (Each Unit): 

Min, 

Dark Current at 90 Volts . . 
Sensitivity: 

At 4000 Angstroms 

Lumi nous: 

At Cycles 80 

At 5000 Cycles 

At 10000 Cycles 

Gas Amplification Factor . . 

Minimum Circuit Values (Each Unit): 

DC Load Resistance: 

With anode -supply voltage of 8o volts 

For dc currents 



100 max. 


. . volts 


10 max. 

50 max. 

2 max. 

75 max. 


. . uamp 

uamp/sq. in. 

. . uamp 

. . . °C 


Av, Max, 
- 0.050 


. . . uamp 


.11 


uamp/uwatt 


120 175 
110 
96 

5.5 


uamp/ lumen' 
uamp/1 umen 
uamp/ lumen 



( above 3 uamp • 
' 1 below 3 uannp . 



or less 
0.1 ... 
No Minimum 



megohm 



See next page. 



APRIL 15, 1947 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 




5584 
GAS PHOTOTUBE 



With anode-supply voltage of 100 volts 

, . f aboye 1 ^amp ... 2.5 megohms 

For dc currents j below ! ^p . . . .1 megohm 

* On plane perpendicular to indicated direction of incident light. 
% Each unit, with other unit grounded. 

■ Anodes grounded. 

• Cathodes grounded. 

Averaged over any interval of 30 seconds maximum. Average current may 
be doubled when anode-supply voltage is limited to 80 volts. 



SPECTRAL-SENS ITIVITY CHARACTER I ST I C 

and 

FREQUENCY-RESPONSE CHARACTERISTIC 

of Gas Phototube having S-4 Response 

are shown at beginning of this Section 

AVERAGE ANODE CHARACTERISTICS 

of Type 5584 are the same 

as those shown under Type 5582 





" 3 /|6 


VI AX. 














r4 






/ 4 MIN. 
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l 3 /|6 MIN. 


MAX. 
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4"maX. 
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92CM-4-56IR3 



APRIL 15, 1947 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-4561R3 



5652 
VACUUM PHOTOTUBE 

COMPOSITE ANODE-CATHODE TYPE WITH S-4 RESPONSE 




DATA 

General : 

Spectral Response S-4 

Wavelength of Maximum Response .... 4000 ± 500 Angstroms 
Cathode: 

Shape Flat 

Minimum Projected Length* 1/4" 

Minimum Projected Width* 19/32" 

Direct I nterel ectrode Capaci tance (Ci) A 1 wtf 

Balancing Capacitance (C2)° 1 w-f 

Capacitance Difference Between 

Ci and C2 . . . . Not more than 0.3 w>f 

Maximum Overall Length 2-7/8" 

Maximum Seated Length 2-5/16" 

Seated Length to Center of Cathode 1-5/8" ± 3/32" 

Maximum Diameter 1-9/32"' 

Bulb T-9 

Mounting Position Any 

Base Intermediate-Shell Octal 

5-Pin, Non-hygroscopic 
Basing Designation for BOTTOM VIEW 2AB 

_.. , .. DIRECTION OF LIGHT _. . 

Pin 1: No I Pin 6: No 

Connection QQ — > ^ Connection 

Pin 2: Balancing /J ^/fT) Pin 8: Anode or 

Capacitance I \>L^ ^> 1 Cathode 

Pin' 4: Cathode or , . 

Anode ^ 




Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC). 
PEAK CATHODE CURRENT (For 

either electrode) . . . 
PEAK CATHODE-CURRENT DENSITY . . . . 
AVERAGE CATHODE CURRENT (For 

either electrode) . . 
AMBIENT TEMPERATURE 

Characteristics: 



250 max. 



volts 



Dark Current at 250 Volts. 
Sensitivity: 

At 4000 Angstroms. . . . 

Luminous 



30 



12 max. 
100 max. 


. . . ^tamp 
/zamp/sq. in. 


4 max. 
75 max. 


. . . ^tamp 
. . . °C 


Av. Max. 




0.01 


. . jxamp 


0.042 

45 70 


yuamp/Aiwatt 
^tamp/ 1 umen 



On plane perpendicular to indicated direction of incident light. 

Measured between base pins 4 and 8. 

Measured between base pins 2 and 4. 

Averaged over any interval of 30 seconds maximum. 



OCTOBER 1, 1947 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMEIICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 




5652 
VACUUM PHOTOTUBE 



<T 



AC 

INPUT 



<L 



SPECTRAL SENSITIVITY CHARACTERISTIC 

of Phototube having S-4 Response 

is shown at the beginning of this Section 

The curve shown under Type 929 
is also appl i cable to the 5652 



TYPICAL CIRCUIT 




TO 
AMPLI- 
FIER 



92CS-6894 



i " 

V A MIN- 



,9 / 3 2 MIN. 

i 



I 3 /|gMAX. 
I 



T9 BULB' 



/ 



INTERMEDIATE- 
SHELL OCTAL 
5 -PIN BASE 



V A MIN. 



2 5 /|6 



I 



— *\ I •/»p MAX. 



± 3 / 32 



*V 




CATHODE OR 
ANODE 



BOTTOM VIEW 



92CS-6869 



OCTOBER 1, 1947 TUBE DEPARTMENT CE-6894-6869 

IAOIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



5652 

AVERAGE OPERATION CHARACTERISTICS 
WITH AC VOLTAGE APPLIED BETWEEN THE TWO ELECTRODES 



■i i. iii i i.ttm r n i r i 1 1 i n i i i i i i i i i i ii i i i i I I i . 


:iLLUMINATION:2870°K TUNGSTEN '. I-.:::" 






; DASHED CURVE ® STATIC CHARACTERISTIC FOR ONE !_:_:_:_: 


ELECTRODE WITH 1 LUMEN - 




■DASHED CURVE ® STATIC CHARACTERISTIC FOR OTHER" " ~ 


ELECTRODE WITH 0.1 LUMEN 




* CURVE © OPERATION CURVE OBTAINED FROM STATIC 


CURVES A&B; OTHER OPERATION CURVES - - -- 


OBTAINED SIMILARLY - - r "- £ 3 i m 
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SEPT. 4, 1947 



TUBE DEPARTMENT 

IAOIO COWOtATION OF AMEIICA. HAMISON. NCW JflBtY 



92CM-6695 



5653 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE 




DATA 
General : 

Spectral Response S-4 

Wavelength of Maximum Response .... 4000 ± 500 Angstroms 
Cathode: , 

Shape Semi-Cyl indrical 

Minimum Projected Length* 13/16" 

Minimum Projected Width* 5/8" 

Direct Interelectrode Capacitance 2. 6 mif 

Maximum Overall Length . . 3-1/16" 

Maximum Seated Length 2-1/2" 

Seated Length to Center of Cathode 1-5/8" ± 3/32" 

Maximum Diameter 1-9/32" 

Bulb # T-9 

Mounting Position Any 

Base f Intermediate-Shell Octal 5— Pi n 

Basing Designation for BOTTOM VIEW 3J 



Pin 1-No 

Connection 
Pin 2-No 

Connect ion 



DIRECTION OF LIGHT 
(41* 




Pin 4 -Anode 
Pin 6 -No 

Connection 
Pin 8 -Cathode 



250 max. 

20 max. 

100 max. 

5 max. 

75 max. 



Max. 

0.25 



Maximum Ratings, Absolute Values! 
ANODE-SUPPLY VOLTAGE (DC or Peak AC) 

PEAK CATHODE CURRENT 

PEAK CATHODE-CURRENT DENSITY .... 

AVERAGE CATHODE CURRENT 

AMB I ENT TEMPERATURE 

Characteristics: 

Min. Av. 

Dark Current at 250 Volts 
Sensitivity: 

At 4000 Angstroms. ... - 0.042 

Luminous 20 45 

On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. 

OUTLINE DIMENSIONS for Type 5653 
are the same as those for Type 5581 

SPECTRAL-SENS ITIVITY CHARACTER I ST I C 

of Phototube having S-4 Response 
is shown at beginning of this Section 

AVERAGE ANODE CHARACTERISTICS 

of Type 5653 are the same 
as those shown under Type 929 



100 



. . . volts 
. . . /zamp 
^amp/sq. in. 
. . . /xamp 
. . . °C 



/xamp//zwatt 
/zamp/ lumen 



SEPT. 15, 1947 
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5819 
MULTIPLIER PHOTOTUBE 

10-STAGE, HEAD-ON TYPE WITH 
-1/2" SEMI-TRANSPARENT CATHODE AND S-4 RESPONSE 



^9 



DATA 
General: 
Spectral Response S-4 

Wavelength of Maximum Response 4000 ± 500 angstroms 

Cathode, Semi -Transparent : 

Shaoe Circular 

Wi ndow: 

Area 1.8 sa. in. 

Minimum diameter 1.5 in. 

Index of refraction 1.51 

Direct I nterelectrode Capacitances (Approx) : 

Anode to dynode No. 10 4.2 /^uf 

Anode to all other electrodes 6.5 wX 

Overall Length 5-5/8" ± 3/16" 

Seated Length 4-7/8" ±3/16^' 

Maximum Diameter 2-1/4" 

Mounting Position . Any 

Bulb T-16 

Base Medium-Shell Diheptal 14-Pin, Non-hygroscopic 

(JETEC NO.B14-38) 
BOTTOM VIEW 

Pin 1- Dynode No.l o ffi Q n Pin 9 ~ D >' node No ' 9 

Pin 2 -Dynode No. 2 f5£V***Sfa Pin 10 ~ D y node No « 10 

Pin 3 -Dynode No.; : 1A >t~|TP^ Pin 1:1 -~ Ar;ode 

Pin 4 -Dynode No. 4 @rj* 'M H© Pin 12 - No 

Pin 5 -Dynode No. 5 ®5** LJ® Connection 

Pin 6-Dynode No. 6 (I/gir^© Pin 13- Internal Con. 

Pin 7 -Dynode No. 7 01RECT10N OF UCHT Do Not Use 

Pin 8 - Dynode No. 8 into end of bulb Pin 14 -Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) D . . . 1250 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No. 10 

AND ANODE (DC or Peak AC) . . . 150 max. volts 

SUPPLY VOLTAGE BETWEEN CATHODE 

AND DYNODE No.l (DC or Peak AC) 300 max. volts 

ANODE CURRENT: 

Peak 7.5 max. ma 

Average 0.75 max. ma 

AMBIENT TEMPERATURE 75 max. °C 

Referred to cathode. 

Averaged over any interval of 30 seconds maximum. 



<- indicates a change 
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Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage (E) across voltage 
divider providing 1/6 of E between cathode and dynode 
No, I; 1/12 of E for each succeeding dynode stage; and 
1/12 of E between dynode No. 10 and anode. 

Min. Median Max. 

VWK M = 1000 volts (except as noted) 

Sensitivity: 



Radiant, at 4000 

angstroms - 
Luminous: 4 

At cps 10 

At 100 Mc - 

Cathode radiant, at 

4000 angstroms - 
Cathode luminous: 
With tungsten 

1 ight source* 40 
With blue light 

source*! 0.04 
Current Amplification . . 
Equivalent' Anode-Dark- 
Current Input** - 
Equivalent Noise Input* . - 



23200 

25 
22 

0.0464 



50 



500000 

8.5x107}° 
2 x 10" 11 



/xamp//xwatt 

- amp/ lumen 

- amp/ 1 umen 

- /xamp/^twatt 



/zamp/1 umen 



/xamp 



2x10" 



lumen 
lumen 



With E=750 volts (except as noted) 
Sensitivity: 

Radiant, at 4000 

angstroms - 2320 

Luminous:* 

At cps - 2.5 

Cathode radiant at 

4000 angstroms - 0.0464 
Cathode luminous: 
With tungsten 

light source 4 40 50 
With blue light 

source^ 0.04 
Current Amplification . . - 50000 

• For conditions where the light source is a tungsten-filament lamp oper- 
ated at a color temperature of 2870OK. A light input of 10 microlumens 
Is used. The load resistor has a value of 0.01 megohm. 

4 For conditions the same as shown under (4) except that the value of 
light flux is '0.01 lumen and that 150 volts are applied between cathode 
and all other electrodes connected together as anode. 

# Under the following conditions: Light incident on the cathode is trans*, 
mltted through a blue filter (Corning, Glass Code Ho. 5113 polished to 
1/2 stock thickness) from a tungsten-filament lamp operated at a color 
temperature of 2870°K. The value of light flux on the filter Is 0.01 
lumen. The load resistor has a value of 0.01 megohm, and 150 volts are 
applied between cathode and all other electrodes connected together as 
anode. 



/iamp//iwatt 

amp/ lumen 

/iamp//xwatt 

/iamp/ 1 umen 
/i amp 



>f,e,*,*: See next page 
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5819 x 



MULTIPLIER PHOTOTUBE 



4 For Spectral Characteristic of this source, see sheet SPECTRAL CHARAC 
TERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front 
of this section. 

» Measured at a tube temperature of 25°C and with the supply voltage (E) 
adjusted to give luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant. 

• For maximum signal-to-noise ratio, operation below 1000 volts is 
recommended. 

* Under the following conditions: Supply voltage (E) is 1000 volts, 25°C 
tube temperature, ac-amplifier bandwidth of 1 cycle per second, tungsten 
light source of 2870°K interrupted at a low audio frequency to produce 
incident radiation pulses alternating between zero and the value stated. 
The "on" period of the pulse is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses. 



OPERATING CONSIDERATIONS 

The operating stability of the 58 19 is dependent on the 
magnitude of the anode current and its duration. When 
the 5819 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be 
expected. The extent of the drop below the tabulated 
sensitivity values depends on the seve r i ty of the operating 
conditions. After a period of idleness, the 5819 usually 
recovers a substantial percentage of such loss in sensi- 
tivity. 

The use of an average anode current well below the maximum 
rated value of 0.75 milliampere is recommended when sta- 
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 100 
microamperes. 

Electrostatic and/ or magnetic shield- 
ing of the 5819 may be necessary. 

AVERAGE ANODE CHARACTERISTICS 
are the same as those shown for Type 6199 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-4 Response 
is shown at the front of this Section 
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Vq OF E BETWEEN CATHODE AND DYNODE N»l; '/| 2 of E 
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SUPPLY VOLTS (E) 



JUNE 30, 1953 



1250 



92CL-7258R3 



5819 



TYPICAL ANODE DARK-CURRENT CHARACTERISTIC 



i i i M i n i i i i l inn i i i 1. 11 1 11=^ 



ANODE LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 

THE SUPPLY VOLTAGE (e) ACROSS VOLTAGE DIVIDER WHICH 

PROVIDES V 6 OF E BETWEEN CATHODE AND DYNODE N2|: 

'/| 2 OF E FOR EACH SUCCEEDING STAGE: AND '/, 2 OF E 

BETWEEN DYNODE N* 10 AND ANODE. 

TUBE TEMPERATURE = 25°C 

DASHED PORTION INDICATES INSTABILITY 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870°K. 

TUBE TEMPERATURE=25°C 
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ANODE LUMINOUS SENSITIVITY- AMPERES/LUMEN 
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6199 
MULTIPLIER PHOTOTUBE 

10-STAGt, HEAD-ON TYPE WITH 
11 SEMI-TRANSPARENT CATHODE AND S-4 RESPONSE 




CI rcular 



so. in. 
i n. 



DATA 
General : 

Spectral Response S-4 

Wavelength of Maximum Response .... 4000 ± 500 angstroms 
Cathode, Semi-transparent: 

Shape 

Window: 

Area 1.2 

Minimum Diameter 1.24 

Minimum Diameter of Flat Surface ... 1 

Index of Refraction 1.51 

Direct I nterelectrode Capacitances 

(Aoprox. ) : 

Anode to Dynode No. 10 4 mii 

Anode to All Other Electrodes 7 /#tf 

Overall Length 4-3/8" ±3/16" 

Seated Length 3-7/8" ± 3/16" 

Maximum Diameter 1-9/16" 

Bulb T-12 

Mounting Position An> 

Base Small-Shell Duodecai 12-Pin, Non-hygroscopic 

(JETEC NO.B12-43) 



BOTTOM VIEW 



Pin 1 -Dynode No.l 
Pin 2 -Dynode No. 3 
Pin 3-Dynode No. 5 
Pin 4 - Dynode No. 7 
Pin 5 -Dynode No. 9 
Pin 6- Anode 




DIRECTION OF LIGHT: 
INTO END OF BULB 



7 -Dynode No. 10 
8 -Dynode No. 8 
9- Dynode No. 6 
Pin 10 -Dynode No. 4 
Pin 11 -Dynode No. 2 
Pin 12 -Cathode 



Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) . 
SUPPLY VOLTAGE BETWEEN DYNODE No. 10 

AND ANODE (DC or Peak AC) . 
ANODE CURRENT: 

Peak 

Average 

Average for Minimum Fatigue . . . . 
AMBIENT TEMPERATURE 



1250 max. 

150 max. 

7.5 max. 

0.75 max. 

0.1 max. 

75 max. 



volts 
volts 



Referred to cathode. 
Averaged over any interval of 30 seconds maximum. 
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6199 
MULTIPLIER PHOTOTUBE 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Under conditions with supply voltage (E) across voltage 
divider providing 1/6 of E between cathode and dynode 
No. I; 1/12 of E for each succeeding dynode stage; and 
1/12 of E between dynode No. 10 and anode 
With E = iooo volts (except as noted) 



Mm. 
Sensitivity: 
Anode, at 4000 

angstroms .... 
Lumi nous: 
Anode :f 

At cps . . . . 10 
At 100 Mc . . . 
Cathode: 

With Tungsten 

Light Source 4 20 
With Blue 

Light Source** 0.028 
Current Amplification" 
Equivalent Anode-Dark- 
Current Input** . 
Equivalent Noise Input* 



Av. 



22300 



24 
22 



40 



600000 



Max. 



^amp/awatt 



amp/1 umen 
amp/ 1 umen 



ptamp/1 umen 
/xamp 



8xl0" 10 2.5 xKT 9 
4 x 10~ 12 



lumen 
lumen 



With E * 750 volts (except as noted) 

Min. Av. Max. 

Sensitivity: 
Anode, at 4000 

angstroms .... - 2230 - /xamp/^watt 

Luminous: 
Anode: t 

At cps .... - 2.4 - amp/ lumen 

Cathode: 

With Tungsten 

Light Source 4 20 40 - ^amp/ lumen 

With Blue 

Light Source** 0.028 - - ^amp 

Current Amplification" - 60000 

t For conditions where the light source is a tungsten-filament lamp oper- 
ated at a color temperature of 2870°K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

* For conditions the same as shown under (f) except that the value of 
light flux is 0.01 lumen and that 150 volts are applied between cathode 
and all other electrodes connected together as anode. 

• under the following conditions: Light incident on the cathode is trans- 
mitted through a blue filter (corni ng , Glass code no. 5113 polished to 
1/2 stock thickness) from a tungsten-filament lamp operated at a color 
temperature of 2870°K. The value of light flux on \he filter is 0.01 
lumen. The load resistor has a value of 0.01 megohm, and 150 volts are 
applied between cathode and all other electrodes connected together as 
anode. 



*>,», ,•,»: See next page. 
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6199 
MULTIPLIER PHOTOTUBE 




ft For Spectral Characteristic of this source, see sheet SPECTRAL CHARAC- 
TERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front 
of this section. 

Ratio of anode sensitivity to cathode sensitivity under conditions of 
2870°K tungsten light input. 
Defined as the quotient of the dc anode dark current by the anode 
luminous sensitivity, it is measured at a tube temperature of 25°C and 
with the supply voltage (E) adjusted to give an anode luminous sensi- 
tivity of 20 amperes per lumen. Dark current caused by thermionic emis- 
sion and ion feedback may be reduced by the use of a refrigerant. 

1 For maximum signal-to-noise ratio, operation below 1000 volts is recom- 
mended. 

1 Defined as the value where the rms output current is equal to the rms 
noise current determined under the following conditions; Supply voltage 
(E) is 1000 volts, 25°C tube temperature, ac-amplifier bandwidth of l 
cycle per second, tungsten light source of 2870°K interrupted at a low 
audio frequency to produce incident radiation pulses alternating between 
zero and the value stated. The "on" period of the pulse is equal to 
the "off" period. The output current is measured through a filter 
which passes only the fundamental frequency of the pulse. 

OPERATING NOTES 

Performance of the 6199 is affected by magnetic fields. 
It will be observed with certain orientations of the 
6199 that the earth's magnetic field is sufficient to 
cause a noticeable decrease in the response of the tube. 
Therefore, it may be desirable to provide magnetic shield- 
ing for the 6199 particularly when it is to be used in a 
strong magnetic field. 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-4 Response 

is shown at the front of this Section 
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-- ANODE LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 
"~ THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
"" PROVIDES '/ 6 OF E BETWEEN CATHODE AND DYNODE N»i: 
"- '/[ 2 OF E FOR EACH SUCCEEDING STAGE : AND '/, 2 OF E 

BETWEEN DYNODE N» 10 AND ANODE. 
:= TUBE TEMPERATURE = 25°C 
II DASHED PORTION INDICATES INSTABILITY 
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10-STAGE, HEAD-ON TYPE WITH 


1-1/2" SEMI-TRANSPARENT CATHODE 


AND S-IO RESPONSE 


DATA 






General : 






Spectral Response 




S-10 


Wavelength Range of Highest- 






Response Region . . . 


3700 


to 5600 angstroms 


Cathode, Semi-transparent: 






Shape 




.... Circular 


W i nd ow : 






Area 




1.8 sq. in. 


Minimum Diameter 




1.5 in. 
1.51 


Index of Refraction 




Direct 1 nterelectrode Capacitances: 




Anode to Dynode No. 10 




4.2 ^f 


Anode to All Other Electrodes . . . 




6.5 M/xf 


Overall Length 




5-5/8" ±3/16" 


Seated Length 




4-7/8" ±3/16" 


Maximum Diameter 




2-1/4" 


Mounting Position 






Bulb 




T-16 


Base Medium-Shell Diheptal 


14-P 


n, Non-hygroscopic 
(JETEC No.B14-38) 


Basing Designation for BOTTOM VIEW. . 




14M1 


Pin 1- Dynode No.l (7) (e) 


Pin 


9 - Dynode No. 9 


Pin 2 -Dynode No. 2 ( §c* - 40?' 


Pin 


10 -Dynode No. 10 


Pin 3 -Dynode No. 3 (sxj* *Jp) 


Pin 


11 - Anode 


Pin 4 - Dynode No. 4 @E /\ 1 |-Jn) 


Pin 


12 -No 


Pin 5 -Dynode No. 5 (^ft> / Jfo 




Connect i on 


Pin 6 -Dynode No. 6 (sfet-Jdv 


Pin 


13 - Internal Con. 


Pin 7 -Dynode No. 7 0"(S 




Do Not Use 


Pin 8 -Dynode No. 8 


Pin 


14 -Cathode 


DIRECTION OF LIGHT: 






INTO END OF BULB 






Maximum Ratings, Absolute Values: 






ANODE-SUPPLY VOLTAGE (DC or Peak AC)° 




1250 max. volts 


SUPPLY VOLTAGE BETWEEN DYNODE No. 10 






AND ANODE (DC or Peak AC) 




150 max. volts 


ANODE CURRENT: 






Peak 




7.5 max. ma 
0.75 max. ma 


Average 




Average for Minimum Fatigue . . . 




0.1 max. ma 


AMBIENT TEMPERATURE 




75 max. °C 


D Referred to cathode. 
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MULTIPLIER PHOTOTUBE 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Under conditions with supply voltage (E) across voltage 
divider providing I /6 of E between cat node and dynode No. I; 
1/12 of E for each succeeding dynode stage; and 1/12 of E 
between dynode No. 10 and anode 

With E - iooo volts (except as noted) 



Mm. 



Av. 



Max. 



Sensitivity: 










Anode, at 5400 










angstroms .... 


- 


8500 


- 


^amp//xwatt 


Luminous: 










Anode: * 










At cps .... 


10 


24 


- 


amp /I umen 


At 100 Mg . . . . 


- 


21 


- 


amp/1 umen 


Cathode: 










With Tungsten 










Light Source* . 


20 


40 


- 


/xamp/ lumen 


With Red-Infrared 










Light Source##. 


0.05 


- 


- 


yuamp 


Current Amplification". 


- 


600000 


- 




Equivalent Anode-Dark- 










Current Input** 


- 


1 x 10-8 


2.5 x 


10~8 1 umen 


Equivalent Noise lnput## 


- 


4 x 10-H 


- 


1 umen 



With E «= 750 volts (except as noted) 

Min. Av. 

Sensitivity: 

Anode, at 5400 

angstroms .... - 850 
Lumi nous: 
Anode:* 

At cps ... . - 2.4 
Cathode: 

With Tungsten . . 

Light Source* . 20 40 
With Red-Infrared 

Light Source**. 0.05 
Current Ampl if i cat ion". - 60000 



/zamp/^watt 

amp/1 umen 

/i.amp/1 umen 
/j.amp 



For conditions where the light source is a tungsten-filament lamp oper- 
ated at a color temperature of2870°K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 
For conditions the same as shown under (* ) except that the value of 
light flux is 0.01 lumen and that 150 volts are applied between cathode 
and all other electrodes connected together as anode. 
# Under the following conditions: Light incident on the cathode is trans- 
mitted through a red-infrared filter (combination of corning, Glass 
Code nos. 3482 and 5850 filters) from a tungsten-filament lamp operated 
at a color temperature of 2870°K. The value of light-flux on the fil- 
ter is 0.1 lumen. The load resistor has a value of 0.01 megohm, and 150 
volts are applied between ca'.hode and all other electrodes connected 
together as anode. This test evaluates the magnitude of the infrared 
response in the tail of the response characteristic and provides a 
critical criterion for the response in the red band. 
1, ,##: See next page. 
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For Spectral Chai acter i st i c of this source, see sheet SPECTRAL CHAR- 
ACTERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED RED-INFRARED 
FILTER at front of this section. 

Ratio of anode sensitivity to cathode sensitivity under conditions of 
2870°K tungsten light input. 

Defined as the quotient of the dc anode dark current by the anode lum- 
inous sensitivity. After tube has been in the dark for 30 minutes, the 
equivalent dark-current input is measured at a tube temperature of 25°C 
and with the supply voltage (E ) adjusted to give an anode luminous 
sensitivity of 20 amperes per lumen. Dark current caused by thermionic 
emission and ion feedback may be reduced by the use of a refrigerant 
££ Defined as the value where the rms output current is equal to the rms 
noise current determined under the fol lowi ng conditions: Supply voltage 
(E) is 1000 volts, 25°C tube temperature, ac -amplifier bandwidth of 1 
cycle per second, tungsten light source of 2870°K interrupted at a low 
audio frequency to produce incident radiation pulses alternating be- 
tween zero and the value stated. The "on" period of the pulse is equal 
to the "off" period. The output current is measured through a filter 
which passes only the fundamental frequency of the puls-es. 



OPERATING NOTES 

Performance of the 62 17 is affected by magnetic fields. 
It will be observed with certain orientations of the 6217 
that the earth's magnetic field is sufficient to cause a 
noticeable decrease in the response of the tube. There- 
fore, it may be desirable to provide magnetic shielding 
for the 6217 particularly when it is to be used in a strong 
magnetic field. 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-10 Response 
is shown at the front of this Section 



AVERAGE ANODE CHARACTERISTICS, 

SENSITIVITY CHARACTERISTIC, 

and 

CURRENT AMPLIFICATION CHARACTERISTIC 

are the sam«.r as those shown for Type 6199 
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PHOTOCATHODE 




■— 2 * y \6-^\ 


_______ DIAMETER 










1 '/g' MIN. 


^r 




r .- 








V [/ 2« 








* T^i 


1 4 


I50"± .050* — " 


/ 








R. 
















3% <" 


«v 








/' 


± 

"*^T 16 








f 


BULB 






MEDIUM-SHELL 


. 










DIHEPTALv 
14-PIN BASE X 
JETEC N«BI4-38 
















j 












1 




' 


10 


M 


01 


< 










- 


• 2'/ MAX. •» 




* 


92CM-7232R3 


t OF BULB WILL NOT DEVIATE 


MORE THAN 2° 


IN ANY DIRECTION FROM THE 


PERPENDICULAR 


ERECTED AT THE CENTER OF BOTT 


OM OF THE BASE. 
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6323 






MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-4 RESPONSE 
For Headlight- Control Service 



The 6323 is the same as the 6328 except for the fol lowing 
items: 

General : 

Direct I nterel ect rode Capacitances (Approx.): 

Anode to dynode No. 9 4.4 ^if 

Anode to all other electrodes 6 fi^f 

Maximum Overall Length 3-11/16" 

Maximum Seated Length 3-1/8" 

Length from Base Seat to Center 

of Useful Cathode Area 1-15/16" ± 3/32" 

Weight (Approx.) 1.6 oz 

Base Small -Shell Submagnal 11-Pin (JETEC No.Bll-88), 

Non-hygroscopic 




SMALL-SHELL^. 

SUBMAGNAL 

1 1-PIN BASE 

JETEC NS. BII-88 



/ O <r" 

/ o\l O 

J q ( y3 

V o ^-^ O 

V o () o 



PIN N?1 
CATHODE 



DIRECTION 
OF LIGHT 



92CM-6264R3 



BOTTOM VIEW 

<£ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 
THE BASE. 

NOTE: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 
THROUGH PINS No. I AND No. I I AND THE PLANE OF THE 
GRILL WILL NOT EXCEED 6°. 
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6328 



MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-4 RESPONSE 
FOR HEADLIGHT-CONTROL SERVICE 



DATA 
General : 


Wavelength of Maximum Response .... 4000 ± 500 angstroms 
Cathode: 


Minimum Projected Width* 5/16" 


Direct 1 nterelectrode Capacitances: 

Anode to Dynode No. 9 4.2 uuf 


Anode to All Other Electrodes . 


5.5 A^tf 




3-1/8" 




Length from Base Seat to Center 

of Useful Cathode Area 1-9/16" ±3/32" 




Bulb T-9 




(JETEC No.Bll-104) 
Basina Desianation for BOTTOM V I nw - - UK 


Pin 1: Dynode No.l Q® 
Pin 2: Dynode No. 2 Q2^ ' 
Pin 3: Dynode No. 3 /-J? /^\ 
Pip 4: Dynode No. 4 ^AJt «. 
Pin 5: Dynode No. 5 v-^^sTj* 
Pin 6: Dynode No. 6 

DIRECTION C 

Maximum Ratings, Absolute Values 
ANODE-SUPPLY VOLTAGE (DC or Peak 
SUPPLY VOLTAGE BETWEEN DYNODE No 
AND ANODE (DC or Peak AC) . 


ff\ Pin 7: Dynode No. 7 
Jry^N Pin 8: Dynode No. 8 
Ttt^ Pin 9: Dynode No. 9 
X2?~ pin 10 ; Anode 
<@ Pin 11: Cathode 

W LIGHT 

AC). . . . 1250 max. volts 
.9 
250 max. volts 




AMBIENT TEMPERATURE 75 max. °C 


sional Outline). 
Averaged over any interval of 30 seconds maximum. 
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Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage (E) across voltage 

divider providing 1/10 of E between cathode and dynode 

No.i; il 10 of E for each succeeding dynode stage; and 1/10 

of E between dynode No.q and anode 

Mith E = 1000 volts 

Min. Av. Max. 

Sensitivity: 

Radiant, at 4000 

angstroms - 32500 - ^tamp//xwatt 

Luminous: 4 

At cps 5 35 250 amp/ lumen 

At 100 Mc - 33 - amp/ l.umen 

Electrode Dark Current 

(At 25°C): 

Anode - - 0.1 juamp 

Any other electrode . . - - 0.75 jzamp 

4 For conditions where the light source is a tungsten-filament lamp oper- 
ated at a color temperature of 2870°K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

OPERATING CONSIDERATIONS 

The operating stability of the 6328 is dependent on the 
magnitude of the anode current and its duration. When 
the 6328 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex- 
pected. The extent of the drop below the tabulated sensi- 
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6328 usually 
recovers a substantial percentage of such loss in sensi- 
tivity. 

The use of an average anode current we I I below the maximum 
rated value of 0.1 mi Hi ampere is recommended when sta- 
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 10 
microamperes. 

A recommended design of voltage-divider network for use 
with the 6328 to provide stable operation and long tube 
life is shown in the accompanying circuit. This design 
provides linear operation within the range normal ly re- 
quired for dimming. At higher light levels, the network 
design limits the tube output to a safe value. The in- 
dicated design values provide dimming operation for an 
anode current in the range between 5 and 10 microamperes. 
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RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6328 IN HEADLIGHT DIMMING SERVICE 



AC OR DC 
POWER 
SUPPLY 

Q 



R 20 CATHODE 

-wv — 



OUTPUT 




Rl R2 R3 R4 R5 

R6 R7 R8 R9 RIO: \ megohm, 1/2 watt 
Rll: 2 megohms, 1/2 watt 
RI2: 5.1 megohms, 1/2 watt 
RI3 RI4 RI5 R16 

RI7 RI8 RI9 R20: 8.2 megohms, 1/2 watt 
R2I: 820,000 ohms, 1/2 watt 



Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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6328 
MULTIPLIER PHOTOTUBE 




SMALL-SHELL 

NEOSUBMACNAL 

1 1 -PIN BASE 

JETEC N*BII-I04 




CATHODE 



92 CS -8028 



BOTTOM VIEW 



t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIREC- 
TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
BOTTOM OF THE BASE. 

NOTE". THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 
THROUGH PINS No.lANDNo.il AND THE PLANE OF THE 
GRI LL Wl LL NOT EXCEED 6°. 
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6328 

VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ALONG ITS LENGTH 
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:- VARIATIONS CAUSED BY INTE 
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6328 

VARIATION IN SENSITIVITY OF 

PHOTOCATHODE ACROSS ITS PROJECTED 

WIDTH IN PLANE OF GRILL 



■ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ii 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ii mn i iTTi II 1 1 1 1 1 - 








:± SPOT SIZE: | MM APPROX. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 
~:± GRILL TOWARD OBSERVER, BASE DOWN = 
:q: CATHODE WIDTH PROJECTED NORMAL 1 1 1 1 1 - 


-4 TO PLANE OF GRILL 111111" 
:± VARIATIONS CAUSED BY INTERCEPTION : 
:i OF LIGHT BY GRILL AS WELL AS : 
"i SURFACE IRREGULARITIES HAVE BF*"M 1 1 LI 1 1 111 1 1 1111 1 LLLI1 LL1 - 
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6342 
MULTIPLIER PHOTOTUBE 

10-STAGE, HEAD-ON TYPE WITH 

-11/16" SEMI TRANSPARENT CATHODE AND S- I I RESPONSE 

SHORT TIME-RESOLUTION CAPABILITY 




DATA 
General : 

Spectral Response S-ll 

Wavelength of Maximum Response 4400 ± 500 angstroms 

Cathode, Semi transparent : 

Shape Circular 

Window: 

Area 2.2 sq. in. 

Minimum diameter 1-11/16 in. 

Index of refraction 1.51 

Direct I nterel ect rode Capacitances (Approx.): 

Anode to dynode No. 10 4.4 /j/*f 

Anode to all other electrodes 7 ^ 

Maximum Overall Length 5-13/16" 

Seated Length 4-7/8" ± 3/16" 

Maximum Diameter 2-1/4" 

Mounting Position Any 

Weight (Approx.) 5.2 oz 

Bulb T-16 

Base Medium-Shell Diheptal 14-Pin (JETEC No.B14-38), 

Non-hygroscopic 
BOTTOM VIEW 

Pin 1 - Dynode No.l Pin 10 - Dynode No. 10 
Pin 2 - Dynode No. 2 ^ (j)(*) ^ Pin H - An ode 
Pin 3 - Dynode No. 3 ^X**2V> Pin 12 ~ lnternal 
Pin 4 - Dynode No. 4 *^Xv i*»r Connection- 
Pin 5 - Dynode No. 5 (5h« *^~\ H® Do Not Use 
Pin 6 - Dynode No. 6 (Sx* A J® P' n ^ ~ Focusing 
Pin 7 - Dynode No. 7 (7 S? _4 t^) Electrode 
Pin 8 - Dynode No. 8 (iW Pin 14 - Cathode 
Pin 9 - Dynode No. 9 

Maximum Ratings, Absolute Values'. 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) ... . 1500 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No. 10 

AND ANODE (DC or Peak AC) 250 max. volts 

DYNODE-No.l SUPPLY VOLTAGE 

[DC or Peak AC) 400 max. volts 

F0CUSING-ELECTR0DE VOLTAGE (DC or Peak AC) . 400 max. volts 

AVERAGE ANODE CURRENT* 2 max. ma 

AMBIENT TEMPERATURE 75 max. °C 

Averaged over any interval of 30 seconds maximum. 



-•-Indicates a change. 
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Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage (E) across voltage 
divider providing 1/6 of E between cathode and dynode 
No. I; 1/12 of E for each succeeding dynode stage; and 
1/12 of E between dynode No. 10 and anode 
With E - 1250 volts (except as noted) and 
Focusing Electrode* connected to Dynode Jfo.i at socket 



Mm. Median 



Sensitivity: 






Radiant, at 






4400 angstroms . 


_ 


6000 


Cathode radiant. 






at 4400 angstroms • 
Luminous:^ 


_ 


0.048 






At cds 


3 


7.5 


Cathode luminous: 






With tungsten 






1 ight source* • 


40 


60 


With blue light 






source®^. 


0.04 


_ 


Current Amplification. . 


- 


125000 


Equivalent Anode-Dark- 




2 x 10-10 
7 x 10 -1 ^ 


Current Input* - • 


- 


Equivalent Noise Input*. 


- 



Max. 



100 



Mamp/^twatt 

/xamp/^xwatt 

amp/ lumen 

fxamp/1 umen 
/j.amp 



2x10" 



lumen 
1 umen 



With E = 1500 volts (except as noted) and 

Focusing Electrode* connected to Dynode No. 1 at socket 



Mm. Median 



Max. 



Sensitivity: 








Radiant, at 








4400 angstroms . 


- 


28000 


/xamp//zwatt 


Cathode radiant. 








at 4400 angstroms . 


- 


0.048 


/xamp//xwatt 


Luminous:^ 








At cps 


- 


35 


amp/ lumen 


Cathode luminous: 








With tungsten 








1 ight source* . 


40 


60 


/xamp/ lumen 


With blue light 








source®^. 


0.04 


- 


//amp 


Current Amplification. . 


- 


600000 





In general, the focusing electrode is connected to dynode no. 1 at the 
socket and operated at the same fixed potential as dynode No. 1. However, 
in applications critical as to magnitude, uniformity, or speed of the 
response, the focusing electrode may De connected to the adjustable arm 
of a potentiometer between cathode and dynode No. 1 in the voltage 
divider, and operated at an optimum potential within a range of 10 to 60 
per cent of the dynode-No. 1 potential. 

For conditions where the light source i s a tungsten-f i 1 ament lamp oper- 
ated atacolor temperature of 2870 k. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 



A >**^,*, m ,*: See next page. 



-♦■Indicates a change. 
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For conditions the same as shown under (4) except that the value of 
light flux is 0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected together as anode. 

Under the fol lowi ng conditions: Light incident on the cathode is trans- 
mitted through a blue filter (corning. Glass Code No. 5113 polished to 
1/2 stock thickness) from a tungsten-filament lamp operated at a color 
temperature of 2870°K. T+ie value of light flux on the filter is 0.01 
lumen. The load resistor has a val ue of 0.01 megohm, and 200 volts are 
applied between cathode and all other electrodes connected together as 
anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR- 
ACTERISTIC OF 2870°K LIGHT SOURCE ANP> SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTERat front 
of this sect ion. 

* Measured at a tube temperature of 25°C and with the supply voltage (e) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage (E) 
below 1250 volts is recommended. 

* Under the following conditions: Supply voltage (E) is 1250 volts, 25°C 
tube temperature, ac-ampl i f ier bandwidth of l cycle per second, tungsten 
light source of 2870°K interrupted at a low audio frequency to produce 
incident radiation pulses alternating between zero and the value stated. 
The "on" period of the pulse is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses. 



OPERATING CONSIDERATIONS 

The operating stability of the 6342 is dependent on the 
magnitude of the anode current and its duration. When 
the 6342 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex- 
pected. The extent of the drop below the tabulated sensi- 
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6342 usually 
recovers a substantial percentage of such loss in sensi- 
tivity. 

The use of an average anode current well below the maximum 
rated value of 2 milliamperes is recommended when sta- 
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 250 
microamperes. 

Electrostatic and/or magnetic shielding of the 6342 may 
be necessary. 

The material of which the dynodes of the 6342 are made has 
stable, high-current carrying capab i I i t i es and permi ts the 
use of a tube manufacturing process which minimizes re- 
generative effects such as afterpulses. The relative 
freedom of the 6342 from afterpulses and its small spread 
in electron transit time make it particularly useful for 
fast coincidence scintillation counting. 

Because the 6342 offers the advantage of small spread in 
electron transit time, it has a fast pulse rise time. For 
an input pulse having a rise time of I millimicrosecond 
or less, the rise time of the pulse at the anode is about 
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5 mi I I imicroseconds as measured between its 10- and 90-per 
cent magnitude points when the supply voltage is 1500 
volts and the focusing electrode is connected to dynode 
No. I. 



SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-ll Response 

is shown at the front of this Section 



PHOTOCATHODE 
_ DIAMETER 
%' MIN. 
(SEE NOTE) 



MEDIUM-SHELL 

DlHEPTALv 

14-PIN BASE X 

JETEC N«BI4-38^ 




92CS-8I09R2 



<t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT- 
NESS WILL NOT EXCEED 0.010" FROM PEAK TO VALLEY. 
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




. DYNODE-N2I-TO-CATHODE VOLTS =208 


- EACH-SUCCEEDING-DYNODE STAGE VOLTS = 104 




FOCUSING ELECTRODE CONNECTED TO DYNODE NS| 


. LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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CHARACTERISTICS 










SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 

'/ 6 OF E BETWEEN CATHODE AND DYNODE N2|; l/, 2 OF E 

FOR EACH SUCCEEDING DYNODE STAGE; AND l/, 2 OF E 

BETWEEN DYNODE N2I0 AND ANODE 

FOCUSING ELECTRODE IS CONNECTED TO 

DYNODE N2| 
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10-STAGE TYPE WITH 


4-1/8" 


x 3" SEMI TRANSPARENT CATHODE AND S- 1 1 RESPONSE 




DATA 




General: 






Spectral R 
Wavelength 


esponse 


S-ll 


of Maximum Response . 


. . . . 4400 ± 500 angstroms 


Cathode, Semi transparent: 




Shape. . 




Semicyl indrical 


Window: 






Minimum length 


4-1/8 in. 


Minimum width (Along 




circumference of bulb) . . 


3 in. 


Minimu 
Index 
Direct Int 


m area 


12-3/8 sq. in. 


of refraction 


. - - - . 1.48 


erelectrode Capacitances (Approx.): 


Anode to 


dynode No. 10 


5 w.f 


Anode to all other electrodes. 
Maximum Overall Length 


6.5 mtf 


7-3/4" 


Maximum Seated Length 


7-1/4" 


Length from Base Seat to Center 




of Usefu 
Maximum Di 
Mounting P 


1 Cathode Area .... 


3-5/8" ± 1/8" 


ameter 


2-9/16" 


osition 


Any 


Weight (Apnroy.) 


9 oz 


Bulb . . . 




T-20 


Base . . . 


Small-Button Twentyn 


nar 22-Pin (JETEC No.E22-16) 
BOTTOM VIEW 


Pin 1 - 


Anode 




Pin 2 - 


Dynode No. 10 




Pin 3 - 


Dynode No. 9 




Pin 4 - 


Dynode No. 8 




Pin 5 - 


Dynode No. 7 


<a 


Pin 6 - 


Dynode No. 6 


^ — ^^-^ 


Pin 7 - 


Dynode No. 5 


jr ^N. 


Pin 8 - 


Dynode No. 4 


/ ^S^T^&tfS) \ 


Pin 9 - 


Dynode No. 3 


/ (?v%Vf7^vj!) \ 


Pin 10 - 


Dynode No. 2 


/ Gh? *^\$) \ 


Pin 11 - 


Dynode No.l 


1 df** rC» I® 1 


Pin 12 - 


Internal Connec- 


I 0c^^^^^-^® L 




tion-Do Not Use 


\ (S&r j®> J^^^ 


Pin 13 - 


Focusing 
Electrode 


\ <^H# / / 


Pin 14 - 


Same as Pin 12 


(2^^ ^S^ DIRECTION 


Pin 15 - 


Same as Pin 12 


RADIATION 


Pin 16 - 


Cathode 


PINS 1-19: ON l 7 VWA. PIN CIRCLE 


Pin 17 - 


Same as Pin 12 




Pin 18 - 


Same as Pin 12 


PIN CIRCLES ARE CONCENTRIC 


Pin 19 - 


Same as Pin 12 




Pin 21 - 


Same as Pin 12 




Pin 25 - 


Same as Pin 12 




Pin 28 - 


Same as Pin 12 


■<- indicates a chanye. 
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Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). . . . 1200 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No. 10 

AND ANODE (DC or Peak AC) . . . . 180 max. volts 
DYNODE-No.l SUPPLY VOLTAGE 

(DC or Peak AC) 300 max. volts 

F0CUSING-ELECTR0DE VOLTAGE 

(DC or Peak AC) 300 max. volts 

AVERAGE ANODE CURRENT* 0.75 max. ma 

AMBIENT TEMPERATURE 75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage (E) across a voltage 
divider providing 1/12 of E between cathode and focusing 
electrode; 1/12 of E between focusing electrode and dynode 
No. I; l/l2ofE for each succeeding dynode stage; and 1/12 
of E between dynode No. 10 and anode 
tilth E=1000 volts (except as noted) 



Min. 



Median 



Max. 



Sensitivity: 










Radiant, at 4400 










angstroms. . 


- 


16000 


- 


/xamp/jxwatt 


Cathode radiant, at 










4400 angstroms 


- 


0.026 


- 


/Liamp//xwatt 


Luminous:^ 










At cps 


5 


20 


- 


amp/1 umen 


At 100 Mc . . . . 


- 


19 


- 


amp/ 1 umen 


Cathode luminous: 










With tungsten 










1 iqht source* 


20 


33 


- 


/xamp/1 umen 


With blue light 










sourcetf 


0.026 


- 


- 


^tamp 


Current Amplification 


- 


600000 


- 




Equivalent Anode- 






1 x 10" 8 




Dark-Current Input* 


- 


5 x 10" 9 


1 umen 


Equivalent Noise 




1 x 10" 10 






Input* - 


- 


- 


1 umen 



Averaged over any interval of 30 seconds maximum. 

4 For conditions when the light source is a tungsten-fi 1 ament lamp oper- 
ated atacolor temperature of 2870°K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

* For conditions the same as shown under (4) except that the value of 
light flux is 0.01 lumen and 150 volts are applied between cathode and 
all other electrodes connected together as anode. 

' Under the fol 1 owi ng conditions: Light incident on the cathode is trans- 
mitted through a blue filter (corning. Glass Code No. 5113 polished to 
1/2 stock thickness) from a tungsten-filament lamp operated at a color 
temperature of 2870 b K. The value of light flux on the filter is 0.01 
lumen. The load resistor hasavalue of 0.01 megohm, and 150 volts are 
applied between cathode and all other electrodes connected together as 
anode. 



♦.». 



See next page. 



-♦" Indicates a change. 
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For Spectral Characteristic of this source, see sheet SPECTRAL CHARAC- 
TERISTIC OF 2870°K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE F I LTER at f ront 
of this sect ion. 

Measured at a tuDe temperature of 25°C and with the supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
by the use of a refrigerant. 

Under the following conditions: Supply voltage (e) is 1000 volts, 25°C 
tube temperature, ac-amplifier bandwidth of 1 cycl e per second, tungsten 
light source of 2870°K interrupted at a low audio frequency to produce 
incident rad iat ion pul ses al ternat i ng between zero andthevalue stated. 
The "on" period of the pulse is equal to the "off" period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses. 

For maximum signal-to-noise ratio, operation with a supply voltage (E) 
below 1000 volts is recommended. 



OPERATING CONSIDERATIONS 

The operating stability of the 6372 is depenoent on the 
magnitude of the anode current and its duration. When 
the 6372 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex- 
pected. The extent of the drop below the tabulated sensi- 
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6372 usually 
recovers a substantial percentage of such loss in sensi- 
tivity. 

The use of an average anode current well below the maximum 
rated value of 0.75 milliampere is recommended when sta- 
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 100 mi- 
c roamperes. 

Electrostatic and/or magnetic shielding of the 6372 may 
be necessary. 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-ll Response 

is shown at the front of this Section 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
'/, 2 OF E BETWEEN CATHODE AND FOCUSING ELECTRODE; 
'/j 2 OF E BETWEEN FOCUSING ELECTRODE AND DYNODE N2 1; 
'/,P OF E FOR EACH SUCCEEDING 
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SUPPLY VOLTS (E) 



FEB. 26, 1954 



TUBEWVrSON 



92CL-8257 



6372 
VARIATION IN SENSITIVITY 
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5 MIDWAY ALONG LENGTH OF PHOTOCATHODE 
5 VARIATIONS CAUSED BY INTERCEPTION OF 
# LIGHT BY GRILL HAVE BEEN IGNORED 
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DEGREES OF ROTATION FROM CATHODE CENTER 



APRIL 9,1954 



TUBE DIVISION 

IADK> COtrOHATlON OF AMRKA, HARRISON, NEW JOSIV 



92CM-8304 




6372 
VARIATION IN SENSITIVITY 
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VARIATIONS CAUSFD BY INTERCEPTION OF 




" LIGHT BY GRILL HAVE BEEN IGNORED 
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DISTANCE ALONG MIDDLE OF CATHODE 

FROM BASE END TO TIP END— INCHES 

APRIL 9J954 TUBE DIVISION 92CM-8306 

KAOIO COtKMATION OF AMHKA. HAHISON. NEW JHSCV 



*r. 



6405/1640 
GAS PHOTOTUBE 



% 



LOW-MI CROPHONIC TYPE WITH 


S-l RESPONSE 


DATA 




General: 






S-l 


Wavelength of Maximum Response . . . 
Cathode: 

Shape ...... . 


.. 8000 ± 1000 angstroms 
. . . Semicyl indrical 


Minimum projected length* 


1-1/4" 




5/8" 


Direct 1 nterelectrode Capacitance . . 


3^f 


Overall Length 


.... 4-5/16" ± 1/8" 


Seated Length 

Seated Length to Center of Cathode . 


.... 3-11/16" ± 1/8" 
.... 2-1/8" ±3/32" 


1-1/8" 


Mounting Position 


Any 




1.3 oz 


Bulb 


T-8 


Base Dwarf-Shell Small 

BOTTOM VIEW 


Non-hygroscopic 


dv" — "n/§) 




Pin 1 -No (\ JT\\ 


Pin 3-N0 

Connection 


Pin 2 -Anode X. •JrA 


Pin 4 -Cathode 


DIRECTION OF LIGHT 


Maximum Ratings, Absolute Values: 




Rating I 


Rating II 


ANODE-SUPPLY VOLTAGE 

(DC or Peak AC) ... . 70 max. 

AVERAGE CATHODE- 
CURRENT DENSITY .... 50 max. 

AVERAGE CATHODE 
CURRENT 10 max. 

AMBIENT TEMPERATURE ... 100 max. 


90 max. volts 

25 max. /xamp/sq. in. 

5 max. /zamp 
100 max. °C 


Characteristics at 90 Volts on Anode: 




Min. 
Sensitivity: 
Radiant at 


Av. Max. 

0.0135 - /^amp//xwatt 




ion of incident 1 ight. 


Averaged over any interval of 30 seconds maximum. 



JUNE 14, 1954 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



TENTATIVE DATA 



J& 



6405 
GAS PHOTOTUBE 



Min. 
Sensitivity: 
Luminous:* 

At cds 80 

At 5000 cps - 

At 10000 cps - 

Sensitivity Difference 
Between H i ghest Val ue 
and Lowest Value Along 

Cathode Length* - 

Gas Amplification Factor . - 
Anode Dark Current: 

At 25°C - 



Av. 



135 
116 
100 



Max. 



200 



^amp/ lumen 
^amp/ 1 umen 
/i-amp/ 1 umen 



25 /xamp/ 1 umen 
9 



0.1 



Minimum Circuit Values: 

With anode-supply voltage of 

DC Load Resistance: 
For dc currents above 

5 /xamp 

For dc currents below 

5 /i.amp 

For dc currents above 

3 Aiamp . 

For dc currents below 

3 /zamp 



jo or less 

0.1 min. 
min. 



ptamp 



volts 



- megohm 

- megohm 
2.5 min. megohms 
0.1 min. megohm 



a tungsten-filament lamp oper- 
A dc anode supply of 90 volts 



For conditions where the light source 

ated at a color temperature of 2670°K . . 

and a l-megohm load resistor are used. For the 0-cycle measurements, 
light input of 0.1 lumen is used. For the 5000 and 10000-cycle measure- 
ments, the light input is varied sinusoidally about a mean value of 
0.015 lumen from zero to a maximum of twice the mean. 

Measured under the same conditions as indicated ur\der ( A ) with light 
input of 0.1 lumen and a light spot 1/2 inch in diameter. 



SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-l Response 

and 

FREQUENCY-RESPONSE CHARACTER I ST I CS 

of Gas Phototubes 

are shown at the front of this Section 



JUNE 14, 1954 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 



6405 
GAS PHOTOTUBE 




DWARF -SHELL 

SMALL 4-PIN 

BASE 

JETEC NSA4-26 



AA' IS PLANE PASSING 
THROUGH CENTER OF 

BOTTOM OF BASE 

PARALLEL TO PLANE 

THROUGH PINS I ft. 4 





PLANE PASSING THROUGH 

SIDE RODS OF CATHODE 

WILL NOT DEVIATE 

FROM PLANE AA' 

BY MORE THAN 12° 



92CS-8229 



JUNE 14, 1954 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-8229 




6405 
AVERAGE ANODE CHARACTERISTICS 




ANODE MICROAMPERES 
JAN. 22 ,1954 TUBE DIVISION 

IAMO COWOtATION Of AMRKA. HUDSON, NfW JCISCV 



92CM-8227 



6472 
MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-4 RESPONSE 
For Beadli£ht-Control Service 




DATA 
General: 

Spectral Response S-4 

Wavelength of Maximum Response 4000 ± 500 angstroms 

Cathode: 

Minimum projected length* 15/16" 

Minimum projected width* 5-16" 

Direct I nterelectrode Capacitances: 

Anode to dynode No. 9 4.2 wxf 

Anode to all other electrodes 5.5 /iftf 

Maximum Overall Length (Excluding leads) 2-3/4" 

Maximum Envelope Length (Excluding tip) 2-1/4" 

Length from Envelope Seal to 

Center of Useful Cathode Area 1-1/4" ± 3/32" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Mounting Position Any 

Weight (Approx.) 2 oz 

Terminals, Flexible Lead See Dimensional Outline 



BOTTOM VIEW 



Lead 1 - Cathode 

Lead 2 - Dynode No.l 

Lead 3 -Dynode No. 2 

Lead 4 -Dynode No. 3 

Lead 5 - Dynode No. 4 

Lead 6 -Dynode No. 5 




Lead 7- Dynode No. 6 
Lead 8- Dynode No. 7 
Lead 9 -Dynode No. 8 
Lead 10 -Dynode No. 9 
Lead 11 -Anode 



DIRECTION OF LIGHT 

Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC). . 
SUPPLY VOLTAGE BETWEEN DYNODE No. 9 

AND ANODE (DC or Peak AC) 

AVERAGE ANODE CURRENT© 

AMBIENT TEMPERATURE 



1250 max. volts 



250 max. 

0.1 max. 

75 max. 



volts 
ma 
°C 



On plane perpendicular to the indicated direction of light {See Dimen- 
sional Outline). 
o Averaged over any interval of 30 seconds maximum. 



MAY 1, 1955 



TUBE DIVISION 

IADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



TENTATIVE DATA 




6472 
MULTIPLIER PHOTOTUBE 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Under conditions with supply voltage (E) across voltage 

divider Providing 1/10 of E between cathode and dynode 

No.i; 1/10 of E for each succeeding dynode stage; and 1/ 10 

of E between dynode No. 9 and anode 

With E - 1000 volts 

Hin. Median Max. 
Sensitivity: 

Radiant, at 4000 

angstroms - 32500 - /xamp//xwatt 

Luminous: A 

At cps 5 35 250 amp/ lumen 

At 100 Mc - 33 - amp/ lumen 

Electrode Dark Current 

(At 25°C): A 

Anode - - 0.25 /iamp 

Any other electrode. ... - - 0.75 /xamp 

A For conditions where the light source i s a tungsten-f i lament lamp oper- 
ated atacolor temperature of 2870OK. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

^With sine-wave, 60-cycle supply voltage ad justed to g ive sensitivity of 
7.5 amperes per lumen. 

OPERATING CONSIDERATIONS 

The operating stability of the 6472 is dependent on the 
magnitude of the anode current and its duration. When 
the 6472 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex- 
pected. The extent of the drop below the tabulated sensi- 
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6472 usuaHy 
recovers a substantial percentage of such loss in sensi- 
tivity. 

The use of an average anode current well below the maximum 
rated value of 0.1 milliampere is recommended when sta- 
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 10 
microamperes . 

A recommended design of voltage-divider network for use 
with the 6472 to provide stable operation and long tube 
life is shown in the accompanying circuit. This design 
provides linear operation within the range normally re- 
quired for dimming. At higher light levels, the network 
design limits the tube output to a safe value. The in- 
dicated design values provide dimming operation for an 
anode current in the range between 5 and 10 microamperes 
on basis of dc operation. When operation at other current 
values is desired, the values of the resistors can be 
changed proportionately. 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 



6472 
MULTIPLIER PHOTOTUBE 




RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6172 IN HEADLIGHT-DIMMING SERVICE 



"10 

R 9 
«8 
R T 

6 

AC OR DC R & 

POWER 
SUPPLY 
(SEE NOTE) R 5 
9 

R 4 

*2 

Ri 




92CS-8526 



RI R2 R3 R4 R5 

R6 R7 R8 R9 RIO: I megohm, 1/2 watt 
Rll: 2 megohms, 1/2 watt 
RI2: 5.1 megohms, 1/2 watt 
RI3 RI4 RI5 RI6 

RI7 RI8 RI9 R20: 8.2 megohms, 1/2 watt 
R2I: 820,000 ohms, 1/2 watt 

NOTE: Adjustable between approximately 500 
and 1000 volts dc or peak ac . 



Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 



MAY 1, 1955 



TUBE DIVISION 

IADIO CORfORATION OF AMERICA, HARRISON. NEW JERSEY 



CE-8526 



6472 
MULTIPLIER PHOTOTUBE 



I 

r 



'V 



r\ 



MAX. 



-V |6 MIN. 



rs 



i 6 — r . 

iin. t 

1 I. 23/ 4 " 

1 '* ,. MAX. 



3/ 32 * ± 3 '32 

E .280* R.-/ -J ' U-.200* I — ^"mAX. UNTINNED 

MAX. * LENGTH 



GRILL 
INDEX STUB 
CATHODE 



I— DIRECTION OF LIGHT 
30* 



II FLEXIBLE LEADS 

.o2o": : gg|: dia. 




BOTTOM VIEW 



92CS-8495 



THE ANGULAR VARIATION BETWEEN THE PLANE" 
THROUGH LEAD No. I AND TUBE AXIS AND 
THE PLANE PERPENDICULAR TO THE PLANE OF 
THE GRILL WILL NOT EXCEED 20°. 



SPECTRAL-SENS I T I V I TY CHARACTER I ST1 C 
of Phototube having S-4 Response 
is shown at front of this Section 



MAY 1, 1955 



TUBE DIVISION 

*A0IO COIPOtATION OF AMEtlCA. HARtlSON. NEW JEISEY 



CE-8495 



6472 
AVERAGE ANODE CHARACTERISTICS 
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JAN. 29, 1955 



ANODE MILLIAMPERES 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM - 8029RI 




6472 

VARIATION IN SENSITIVITY OF 

PHOTOCATHODE ALONG ITS LENGTH 



#ttH±itHmiiri in i minimum inn mmiimif 

g SPOT SIZE: 1 MM APPROX. IL 




# VARIATIONS CAUSED BY INTERCEPTION fT 
H OF LIGHT BY GRILL AS WELL AS It 


HJ|Tffl|JH| 


H SURFACE IRREGULARITIES HAVE BEEN TV 
H IGNORED \l 
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DISTANCE ALONG CATHODE 

FROM END OF CATHODE NEARER LEADS-MILLIMETERS 

FEB. 11,1955 TUBE DIVISION 92CM-8535 



IA0IO COtTORATION Of AMEIICA, HAMISON, NEW JEISEY 



6472 

VARIATION IN SENSITIVITY OF 

PHOTOCATHODE ACROSS ITS PROJECTED 

WIDTH IN PLANE OF GRILL 



%> 




2 4 6 8 10 12 

DISTANCE ALONG PLANE OF GRILL 
FROM LEFT TO RIGHT-MILLIMETERS 
FEB. 11,1955 TUBE DIVISION 92CM-8536 

IA0IO COWOtATION Of AMHICA, HAMISON, NfW JHStY 
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RANGE OF LUMINOUS SENSITIVITY 
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JAN. 29, 1955 



TUBE DIVISION 

lAMO COIfOIATION OF AMHICA. HAMISON. NEW JCRSEY 



92CL-8027RI 



6570 
VACUUM PHOTOTUBE 

L0W-MICR0PH0NIC TYPE WITH S- I RESPONSE 




DATA 
General: 

Spectral Response S-l 

Wavelength of Maximum Response 8000 ± 1000 angstroms 

Cathode- 
Shape Semicyl indrical 

Minimum projected length* 1-1/4" 

Minimum projected width* 5/8" 

Direct Interelectrode Capacitance 3 MM^ 

Overall Length 4-5/16" + 1/8" 

Seated Lenqth 3-11/16" ±1/8" 

Seated Lenqth to Center of Cathode 2-1/8" ±3/32" 

Maximum Diameter 1-1/8" 

Mounting Position Any 

Weight (Approx. ) 1.3 oz 

Bulb T-8 



Base Dwarf-Shell Small 4-Pin 



BOTTOM V I EW 



(JETEC No.A4-26), 
Non-hygroscopic 



Pin 1-No 

Connection 

Pin 2 -Anode 




DIRECTION OF LIGHT 



Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE 

(DC or Peak AC) 

AVERAGE CATHODE-CURRENT DENSITY . 

AVERAGE CATHODE CURRENT 

AMBIENT TEMPERATURE 



Pin 3-No 

Connection 

Pin 4 -Cathode 



500 max. volts 

25 max. /xamp/sg. in. 

5 max. /xamp 

100 max. °C 



Characteristics at 250 Volts on Anode: 

Min. Av. 

Sensitivity: 



Radiant at 8000 angstroms . 

Luminous^ 

Sensitivity Difference Between 

Hiohest Value and Lowest 

Val ue Al ong Cathode Length* . 
Anode Dark Current at 250C. . 



20 



0.0027 
30 



40 



/jamp/ptwatt 
/xamp/1 umen 



4.5 /uamp/ lumen 
0.013 



/xamp 



* On plane perpendicular to indicated direction of incident light. 
Averaged over any interval of 30 seconds maximum. 

* For conditions where the light source is a tungsten-filament lamp oper- 
ated at a color temperature of 2870°K. A dc anode supply of 250 volts 
a 1-megohm load resistor, and a light input of 0.1 lumen are used. 

* Measured under the same conditions as indicated under (#) with light in- 
put of 0.1 lumen and a light spot 1/2 inch in diameter. 



MAR. 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



TENTATIVE DATA 




6570 
VACUUM PHOTOTUBE 



SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-l Response 
is shown at the front of this Section 



5 / 8 MIN. 




3 /|6 



DWARF -SHELL 
SMALL 4-PIN 

BASE it 

JETEC N£A4-26- / L 



AA' IS PLANE PASSING 
THROUGH CENTER OF 

BOTTOM OF BASE 
PARALLEL TO PLANE 
THROUGH PINS IS. 4-7 
a— L 



2'/8 



*V 



PLANE PASSING THROUGH 

SIDE RODS OF CATHODE 

WILL NOT DEVIATE 

FROM PLANE AA 7 

BY MORE THAN 12° 



--A' 



92CS-8229 



MAR. 1, 1955 



TUBE DIVISION 

IADIO COIPOIATION OF AMEIICA. HAMISON. NEW JE«S£r 



CE-8229 



6570 
AVERAGE ANODE CHARACTERISTICS 





DEC. 3, 1954 



a 8 3 - 

ANODE MICROAMPERES 
TUBE DIVISION 

RADIO CORPORATION Of AMERICA. HARRISON. NEW JERSEY 



92CM-849I 



6655 ^ 

MULTIPLIER PHOTOTUBE 

io-sYage, head-on type with 
1-11/ 16" $emi transparent cathode and. s- i i response 

DATA 

General : 

Spectral Response . . S-ll 

Wavelength of Maximum Response 4400 ± 500 angstroms 

Cathode, Semi transparent: 

Shape Circular 

Window: 

Anea 2.2 sq. in. 

Minimum diameter 1-11/16 in. 

Index of refraction 1.51 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.40 4.4 y^f 

Anode to all other electrodes 7 /z/zf 

Maximum Overall Length 5-13/16" 

Seated Length 4-7/8" ± 3/16" 

Maximum Diameter 2-5/16" 

Mounting Position Any 

Weight (Approx.) 5.2 oz' 

Bulb T-16 

Base .... Medium-Shell Diheptal 14-Pin (JETEC No.B14-38), 

Non-hygroscopic 

Basing Designation for BOTTOM VIEW 14AA 

Pin 1- Dynode No.l ^ (?) (a) ^ P' n 10 - Dynode No. 10 
Pin 2 -Dynode No. 2 ^Sc¥?Se^ Pin 11 -Anode 
Pin 3-Dynode No. 3 (Eff* *V®> pin 12- Internal 
Pin 4 -Dynode No. 4 0M* <<S| H® Connection- 
Pin 5 -Dynode No. 5 ®^*"~Ayfe) Do Not Use 
Pin 6 -Dynode No. 6 (H >j»y< fe) Pin 13- Focusing 
Pin 7 -Dynode No. 7 Q7® Electrode 
Pin 8 -Dynode No. 8 direct ,on or l.cht: P fn 14 -Cathode 
Pin 9 - Dynode No. 9 into eno of bulb 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) ... . 1250 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No. 10 

AND ANODE (DC or Peak AC) 250 max. volts 

DYNODE-No.l SUPPLY VOLTAGE 

(DC or Peak AC) 300 max. volts 

F0CUSING-ELECTR0DE VOLTAGE 

(DC or Peak AC) 300 max. volts 

AVERAGE ANODE CURRENT* 0.75 max. ma 

AMBIENT TEMPERATURE 75 max. °C 

Averaged over any interval of 30 seconds maximum. 



■•-Indicates a change. 



10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 1 




6655 
MULTIPLIER PHOTOTUBE 



Characteristics Range 


Values 


for Equipment Design: 




Under conditions with supply voltage 


(E) across voltage 


divider providing 1 /6 of E 


between cat hod 


e and dyn 


ode No. 1; 


1/12 of E for each succeeding dynode stage; and 


1/12 of E 


between dynode No. 10 


and anode 








With E = iooo volts (except 


as noted) and 






Focusing Electrode* connectt 


d to Dynode 


No 


.1 at socket 




Min. 


Median 




Max. 




Sens i t ivi ty: 












Radiant, at 












4400 angstroms . . 


- 


20000 




- 


/xamp//iwatt 


Cathode radiant, at' 












4400 angstroms . . 


- 


0.040 




- 


/<iamp//xwatt 


Luminous:! 












At cps 


10 


25 




- 


amp/ lumen 


With dynode No. 10 












as output elec- 












trode**. .... 


- 


15 




- 


amp/1 umen 


Cathode luminous: 












With tungsten 












1 ight source*. . 


40 


50 




- 


/iamp/1 umen 


With blue 1 ight 












source®^ .... 


0.04 


- 




- 


/i amp 


Current Amplification. 


- 


500000 




- 




Equivalent Anode-Dark- 












Current Input*". . . 


- 


8.5x10-'° 


2 


x 10- 9 


1 umen 


'Equivalent Noise Input* 


- 


7 x 10-' 2 




- 


1 umen 


Dark Current to Any 












Electrode Except 












Anode (At 25°C) . . . 


- 


- 




0.75 


;uamp 


With E ~ 750 volts (except as noted) anc 








Focusing Electrode* connectt 


d to Dynode 


No 


1 at socket 




Min. 


Median 




Max. 


1 


Sens it i v i ty: 












Radiant, at 












4400 angstroms . . 


- 


2000 




- 


Aiamp/^watt 


Cathode radiant, at 












4400 angstroms . . 


- 


0.040 




- 


/xamp//zwatt 


Luminous: 4 












At cps 


- 


2.5 




- 


amp/ lumen 


Cathode luminous: 












With tungsten 












1 ight source 4 . . 


40 


50 




- 


^amp/ lumen 


With blue 1 ight 












source®! .... 


0.04 


- 




- 


ftamp 


Current Ampl if ication. 


- 


50000 




- 




• For conditions where the 


ight source is a tun 


gsten-fi lament lamp oper- 


ated at a color temperature of 


2870°K. A 1 ight i 


iput of 1( 


mi crol umens 


is used. The load resistor has 


a value of 0. 


01 


negohm. 




W, *.♦.•,".*: See next 


page. 






-+■ Indicates a change. 



10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 1 



6655 
MULTIPLIER PHOTOTUBE 




in general, the focusing electrode is connected to dynode No. 1 at the 
socket and operated at t he same f i xed potent i al as dynode No. 1. However, 
in applications critical. as to magnitude, uniformity, or speed of the 
response, the focusing electrode may be connected to the adjustable 
arm of a potentiometer Detween cathode and dynode No. l in the voltage 
divider, and operated at an optimum potential within a range of 10 to 
60 per cent of the dynode-No.l potential. 

An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No. 10 as the output electrode. with 
this arrangement, the load is connected in the dynode-No. 10 circuit 
and the anode serves only as collector. 

For conditions tne same as shown under (4) except that the value of 
light flux isO.Ol lumen and 200 volts are applied between cathode and 
all other electrodes connected together as anode. 

Under the fol lowi ng conditions: Light i nc i dent on t he cathode is trans- 
mitted through a blue filter (corning. Glass Code No. 5113 polished to 
1/2 stock thickness) f rom a t ungsten-f i 1 ament lamp operated at a color 
temperature of 2870OK. The value of light flux on the filter is 0.01 
lumen. The load resistor has a value of 0.01 megohm, and 200 volts 
are applied between cathode and all other electrodes connected to- 
gether as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR- 
ACTER! ST I C OF 2870OK LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870°K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section. 

Measured at a tube temperature of 25°C and with the supply voltage (E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. 
Dark current caused by thermionic emission and ion feedback may be 
reduced by the use of a refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 1000 volts is recommended. 

Under the following conditions: Supply voltage (E) is 1000 volts, 
25°C tuDe temperature, ac-amplifier bandwidth of 1 cycle per second, 
tungsten light source of 2870°K interrupted at a low audio frequency 
to produce incident radiation pulses alternating between zero and the 
value stated. The "on" period of the pulse is equal to the "off" 
period. The output current is measured through a filter whic-h passes 
only the fundamental frequency of the pulses. 

OPERATING CONSIDERATIONS 

The operating stability of the 6655 is dependent on 
the magnitude of the anode current and its duration. 
When the 6655 is operated at high values of anode current, 
a drop in sensitivity (sometimes called fatigue) may be 
expected. The extent of the drop below the tabulated 
sens i t iv ity va I ues depends on the severity of the operating 
conditions. After a period of idleness, the 6655 usually 
recovers a substantial percentage of such loss in sensi- 
t ivity. 

The use of an average anode current well below the maximum 
rated value of 0.75 milliampere is recommended when sta- 
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 100 
microamperes. 

Electrostatic and/ or magnetic shielding of 'the 6655 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

of Phototube having S-ll Response 
is shown at the front of this Section 

-•-Indicates a change., 
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PHOTOCATHODE 
DIAMETER 



MEDIUM-SHELL 

DIHEPTALv 
14-PIN BASE N, 
JETEC N«BI4-38 




92CS-8I09R3 



i OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE 
BASE. 

NOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT- 
NESS WILL NOT EXCEED O.OIO" FROM PEAK TO VALLEY. 
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1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 II 1 1 1 1 1 ( 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 M 1 1 1 1 1 1 1 1 1 1 [ 1 1 1 1 1 1 1 1 II 1 1 1 1 


1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


ffi MAGNETIC FIELD IS PARALLEL TO DYNODE -CAGE AXIS. # 
35 POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT ft 
±3 TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD ±fc 
|g OBSERVER. S 
±3 DYNODE -N«|- TO -CATHODE VOLTS =150 S 
TO EACH -SUCCEEDING -STAGE VOLTS =100 S 
±3 FOCUSING ELECTRODE IS CONNECTED TO DYNODE N2| j 
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14-STAGE, HEAD-ON TYPE WITH 

I- I 1/16" SEMI TRANSPARENT CATHODE AND S- I I RESPONSE 

•SHORT TIME-RESOLUTION CAPABILITY 




DATA 






General : 






Spectral Response 




S-ll 


Wavelength of Maximum Response . . . 


. 4400 ± 500 angstroms 


Cathode, Semi transparent: 






Shape 




Ci rcul ar 


Window: 






Area 


: 


2.2 sq. in. 
1-11/16 in. 
1.51 


Minimum diameter 


Index of refraction 


Direct Interelect rode Capacitances (Approx 


): 


Anode to dynode No. 14 




2.4 tyif 


Anode to all other electrodes . . . 




5.5 fjLfxf 


Dynode No. 14 to all other electrodes 




7.5 wif 


Maximum Overall Length 




7-1/2" 


Seated Length 




6-11/16" ± 3/ 16" 


Maximum Diameter 




2-3/8" 


Mounting Position 




Any 


Weight (Approx.) 




8 oz 


Bulb 




T-16 


Base Small -Shell Bidecal 20- 


Pin 


(JETEC No.B20-102), 
Non-hygroscopic 


Basing Designation for BOTTOM VIEW. 




20B 


Pin 1 - No Connec- 


Pin 


11 -Dynode No. 14 


tion (^®!2ir) 


Pin 


12 -Dynode No. 12 


Pin 2 - Dynode No.l ®c5^^/N§) 


Pin 


13 -Dynode No. 10 


Pin 3 -Dynode No. 3 Qx~ jj ; ^^Qij? 


Pin 


14 -Dynode No. 8 


Pin 4 - Dynode No. 5 QL- <* a^^jjg 


Pin 


15 -Dynode No. 6 


Pin 5 - Dynode No. 7 (St^^^S i^^-K 


Pin 


16 - Dynode No. 4 


Pin 6 -Dynode No. 9 (x^/^t * ltd) 


Pin 


17- Dynode No. 2 


Pin 7 -Dynode No. 11 ^y n\>|^ 


Pin 


18 - No Connec- 


Pin 8- Dynode No. 13 0>nfe® 




tion 


Pin 9-Grid No. 2 ^^ 


Pin 


19-Grid No.l 


( Accel erat i nq direction of light: 

i-i \ , . ^ INTO END OF BULB 

Electrode) 




(Focusing 
Electrode) 


Pin 10- Anode 


Pin 


20-Photocathode 


Maximum Ratings, Absolute Values: 






ANODE-SUPPLY VOLTAGE (DC) 




2300 max. volts 


SUPPLY VOLTAGE BETWEEN DYNODE No. 14 






AND ANODE (DC) 




400 max. volts 


SUPPLY VOLTAGE BETWEEN ACCELERATING- 






ELECTRODE AND DYNODE No. 13 (DC) . . 




±500 max. vol ts 


DYNODE-No.l SUPPLY VOLTAGE (DC) . . . 




400 max. volts 


FOCUSING- ELECTRODE SUPPLY VOLTAGE (DC) 


. 


400 max. volts 


AVERAGE ANODE CURRENT* 




2 max. ma 
75 max. °C 


AMBIENT TEMPERATURE 




* Averaged over any interval of 30 seconds ma> 


imum 
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Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage (E) across a voltage 
divider providing electrode voltages shown in Table 1 

With E = 2000 volts (except as noted) and Acce leratmg- 
Electrode, Voltage adjusted to give maximum gam 

Mm. Median Max. / 

Sensitivity: 
Radiant, at 

4400 angstroms. . . , 
Cathode radiant; 

at 4400 angstroms . , 
Luminous:! 

At cps , 

With dynode No. 14 
as output 
electrodef. . . . 
Cathode luminous: 
With tungsten 

light source 4 . . , 
With blue 1 ight 

source®! , 

Current Amplification . , 
Equivalent Anode-Dark- 
Current Input*" 
Eauivalent Noise Input* , 
Dark Current to Any 
Electrode Except 
Anode (At 25°C). . . . , 



- 


0.6 


- 


amp//xwatt 


- 


0.048 


- 


/xamp//xwatt 


120 


750 


4500 


amp/ lumen 


- 


525 


- 


amp/ 1 umen 


40 


60 


- 


/xamp/1 umen 


0.04 


12.5x106 


- 


^jamp 


- 


5xl0-'O 
6 xlO-12 


2x10- 


9 1 umen 
lumen 



0.75 



/xamp 



With E = 2300 volts (except as noted) and Accelerating- 
Electrode Voltage adjusted to give maximum gam 

Min. Median Max. 
Sensitivity: 
Radiant, at 

4400 angstroms 

Cathode radiant, 

at 4400 angstroms ... 
Luminous: k 

At cps 660 

With dynode No. 14 
as output 

electrodef 

Cathode luminous: 
With tungsten 

1 ight source* .... 40 
With blue 1 ight 

source*! 0.04 

Current Amplification ... 



i.t» A . «,♦»*,■.*: See next page. 



3.2 


amp//uwatt 


0.048 


/xamp/^watt 


4000 


28000 amp/ lumen 


2800 


- amp/ lumen 


60 


- /zamp/ lumen 


- 


- //amp 



66 x 106 
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TABLE I 



VOLTAGE TO BE PROVIDED BY DIVIDER 



Between 



S.^% of Supply 

Voltage (E) 
multipl ied by 



Cathode and Focusing Electrode 
Focusing Electrode and Dynode No.l 
and Dynode No. 2 
and Dynode No. 3 
and Dynode No. 4 
and Dynode No. 5 
and Dynode No. 6 
and Dynode No. 7 
and Dynode No. 8 
Dynode No. 8 and Dynode No. 9 
Dynode No. 9 and Dynode No. 10 
Dynode No. 10 and Dynode No. 11 
Dynode No. 11 and Dynode No. 12 
Dynode No. 12 and Dynode No. 13 
Dynode No. 13 and Dynode No. 14 
Dynode No. 14 and Anode 
Anode and Cathode 



Dynode No. 


1 


Dynode No. 


2 


Dynode No. 3 


Dynode No. 


4 


Dynode No. 


5 


Dynode No. 


6 


Dynode No. 


7 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1.25 
1.5 
1.75 
2 
18.5 



For conditions where the light source i s a tungsten-f i 1 ament lamp oper- 
ated atacolor temperature of 2870OK. a light input of 0.1 microlumen 
is used. The load resistor has a value of 0.01 megohm. 

An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No. 1U as the output electrode. With 
this arrangement, the load is connected in the dynode-No. 14 circuit 
and the anode serves only as collector. The value of sensitivity at 
dynode No. 1U is approximately 70% of that when the anode is the out- 
put electrode. specifically, the sensitivity measured at dynode No. 
14 is equal to (l-l/g) times the sensitivity measured at the anode, 
where "g" is the gain of the dynode-No. 14 stage. 

For conditions the same as shown under (A) except that the value of 
light flux is 0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected together as anode. 
1 Under the following conditions: Light i nc ident on the cathode is trans- 
mitted through a blue filter (corning. Glass Code No. 5113 polished to 
1/2 stock thickness) from a tungsten-filament lamp operated at a color 
temperature of 2870°k. The value of light flux on the filter is 0.01 
lumen. The load resistor hasavalue of 0.01 megohm, and 200 volts are 
applied between cathode and all other electrodes connected together as 
anode. 

1 For spectral characteristic of this source, see sheet SPECTRAL CHAR- 
ACTERISTIC OF 2870O K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870OK SOURCE AFTER PASSING THROUGH INDICATED BLUE F I LTER at f ront 
of this section. 

1 Measured at a tube temperature of 25°C and with the supply voltage (e) 
adjusted to give a 1 uminous sens i t iv i ty of 2000 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may De reduced 
by the use of a refrigerant. 

i For maximum signal-to-noise ratio, operation with a supply voltage (e) 
below 2000 volts is recommended. 

i Under the following conditions: Supply voltage (e) is 2000 volts, 25°C 
tube temperature, external shield potential of -2000 vol ts, ac-amplifier 
bandwidth of 1 cycle per second, tungsten light source of 2870°K in- 
terrupted at alow audio frequency to produce incident radiation pulses 
alternating between zero and the value stated. The "on" period of the 
pulse is equal to the "off" period. The output current is measured 
through a filter which passes onl y the fundamental frequency of the pulses. 
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OPERATING CONSIDERATIONS 

The operating stability of the 6810 is dependent on the 
magnitude of the anode current and its duration. When 
the 6810 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex- 
pected. The extent of the drop below the tabulated sensi- 
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6810 usually 
recovers a substantial percentage of such loss in sensi- 
tivity. 

The use of an average anode current well below the maximum 
rated value of 2 milliamperes is recommended when sta- 
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 250 
microamperes. 

Electrostatic and/or magnetic shielding of the 6810 may 
be necessary. 

The material of which the dynodes of the 6810 are made has 
stable, high-current carrying capabil ities and permits the 
use of a tube manufacturing process which minimizes re- 
generative effects such as afterpulses. The relative 
freedom of the 6810 from afterpulses and its small spread 
in electron transit time make it particularly useful for 
fast coincidence scintillation counting. 
Because the 6810 offers the advantage of small spread in 
electron transit time, it has a fast pulse rise time. As 
a result, the 6810 has \/ery short time-resolution capabil- 
ity, i.e., in the order of 1 or 2 millimicroseconds. For 
an input pulse having a duration of 1 millimicrosecond or 
less, the time spread of the pulse at the anode is about 
9 millimicroseconds measured at 50 per cent of the maxi- 
mum pulse height, when the supply voltage is 2000 volts 
and the focusing electrode is connected to dynode No.l. 

SPECTRAL-SENS I T I V I TY CHARACTER I ST I C 

of Phototube having S-ll Response 

is shown at the front of this Section 
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BULB^ 



SMALL-SHELL 
BIDECAL ^ 
20-PIN BASE^ 
JETEC NS 20-102 



-photocathode 
diameter 

i"/, 6 "min. 

(SEE note) 



± 3 /|fc 



5.400 
±.125" 



m 



-2 3 / 6 "mAX. A 



t OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

KOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT- 
NESS WILL NOT EXCEED 0.010" FROM PEAK TO VALLEY. 
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AVERAGE ANODE CHARACTERISTICS 



CATHODE-TO-GRID-NAi VOLTS = 1 08 
GRID-N*l-TO-DYNODE N* I (DY|) VOLTS = 108 



- VOLTS = 108 



DY, | - TO -DY| 2 VOLTS = 135 
DY|2~ TO - DY13 VOLTS = 160 
DY| 3 - TO - DY| 4 VOLTS = 189 
GRID-NA2 VOLTS ADJUSTED TO 
GIVE MAX. GAIN 

LIGHT SOURCE IS TUNGSTEN FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870° K. 



DY| -TO-DY2 
DY 2 -TO-DY a 

ETC. TO 
DY^-TO-DY,., 




ANODE MILLIAMPERES 



TUBEDMSON 

■Aoto oovoutmn or amrka. hawion. new ji 



92CM-8846 



6810 
TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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CATHODE 
GRID-Nftl 


-TO-GRID-N*! VOLTS=I08 
-TO-DYNODE-N«l (DYi) VOLTS =108 
DY1-TO-DY2I DY||-TO-DY|2 V0LTS=I35 
DY2-TO-DY3 DY12-TO-DY13 VOLTS=I60 
ETC TO r VOLTS=, ° 8 DY13-TO-DY14 V0LTS=I89 
«J ™_™ OY4-TO-ANOOE V0LTS = 2I6 
DYktTO-DYii J GRID-N«2 VOLTS ADJUSTED 
TO GIVE MAX. GAIN 
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6903 
MULTIPLIER PHOTOTUBE 

10-STAGE, HEAD-ON TY^E WITH 
1-5/8" SEMI TRANSPARENT CATHODE AND S- 13 RESPONSE 




DATA 
General : 

Spectral Response S-13 

Wavelength of Maximum Response 4400 ± 500 angstroms 

Cathode, Semi transparent: 

Shape Circular 

Wi ndow: 

Area. -. 2.0 sq. i 

Minimum diameter 1-5/8 i 

Index of refraction at 2000 angstroms . 1.51 
Direct I nterelect rode Capacitances (Approx.): 

Anode to dynode No. 10 4.4 yyA 

Anode to all other electrodes 7 y^A 

Maximum Overall Length 6-9/16' 

Seated Length 5-5/6" ± 3/16 

Maximum Diameter 2-5/16' 

Mounting Position Any 

Weight (Approx.) 7 oz 

Bulb T-16 

Faceplate Fused Silica 

Maximum thickness 0.150" 

Base Medium-Shell Diheptal 14-Pin (JETEC No. 314-38) 

Non-hygroscopic 
Basing Designation for BOTTOM VIEW 14AA 

Pin 1-Dynode No.l (?) (e) Pin 10 - Dynode No. 10 
Pin 2 -Dynode No. 2 ^>V**tf\^ Pin H- Anode 
Pin 3 - Dynode No. 3 <%- r-T^\f Pin 12- Internal 
Pin 4 -Dynode No. 4 @H« r*N H® Connection- 
Pin 5- Dynode No. 5 ®$fc"""X>® Do Not Use 
Pin 6 - Dynode No. 6 &&JJ® p ' n 13 -Focusing 
Pin 7- Dynode No. 7 (i)"<!5> Electrode 
Pin 8 -Dynode No. 8 direction of light: Pin 14 - Cathode- 
Pin 9 - Dynode No. 9 INTOENDOFBULB 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC) . . . . 1250 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No. 10 

AND ANODE (DC or Peak AC) 250 max. volt 

DYNODE-No.l SUPPLY VOLTAGE 

(DC or Peak AC) 300 max. volts 

F0CUSING-ELECTR0DE VOLTAGE 

(DC or Peak AC) 300 max. volts 

AVERAGE ANODE CURRENT* 0.75 max. ma 

AMBIENT TEMPERATURE 75 max. °C 

* Averaged over any interval of 30 seconds maximum. 
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Characteristics Range V 


alues 


for Equipment 


Des i gn : 




Under conditions with supp 


ly voltage (E) across voltage 


divider providing 1/6 


of E between cathode 


and dynode No. 1 ; 


1/12 of E for each succeedi 


ng dynode stage; and 


1/12 of E 


between dynode No. 10 


and an 


ode 






With E = iooo volts (except as noted) and 






Focusing Electrode* connected 


to Dynode No 


1 at socket 




Mm. 


Median 


Max. 




Sensitivity: 










Radiant, at 










4400 angstroms . . 


- 


19000 


- 


yuamp/Vwatt 


Cathode radiant, at 










4400 angstroms . . 


- 


0.047 


— 


^amp//xwatt 


Luminous:! 










At cps 


8 


24 


240 


amp/1 umen 


With dynode No. 10 










as output elec- 










trode** 


- 


14 


- 


amp/1 umen 


Cathode luminous: 










With tungsten 










1 ight source*. . 


40 


60 


- 


/i.amp/1 umen 


With blue 1 ight 










source®^ .... 


0.04 


- 


- 


/^amp 


Current Amplification. 


- 


400000 


- 




Equivalent Anode-Dark- 




1 x 10" 9 3 






Cur'-ent Input*". . . 


- 


xl0~ 9 


1 umen 


Equivalent Noise Input: 




6.7x10-12 






Luminous*. ..... 

Ultraviolet' .... 


- 


- 


1 umen 


- 


1.6 xlO -14 


- 


watt 


Dark Current to Any 










Electrode Except 










Anode (At 25°C). . . 


- 


- 


0.75 


/uamp 


With E - 750 volts (except as 


noted) and 






Focusing Electrode* connected 


to Dynode No 


. 1 at socket 




Min. 


Median 


Max. 




Sensitivity: 










Radiant, at 










4400 angstroms . . 


- 


1650 


- 


/xamp/^twatt 


Cathode radiant, at 










4400 angstroms . . 
Luminous:! 


- 


0.047 


- 


/zamp/^watt 










At cps 


- 


2.1 


- 


amp/ lumen 


With dynode No. 10 










as output elec- 










trode** 


- , 


1 


- 


amp/1 umen 


• For conditions where the 1 


ght source is a tungsten-filament lamp oper- 


ated at a color temperature of 2870"K. A light i 


lput of 10 


microi umens 


is used. The load resistor has a 


value of 0.01 megohm. 




*,**. A . 9 ,i,®. m . A J> See next page. 









10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA .1 



6903 
MULTIPLIER PHOTOTUBE 




Min. Median Max. 

Cathode luminous: 
With tungsten 

light source*. .40 60 - /xamp/1 umen 
With blue 1 ight 

source®^ .... 0.04 - - /xamp 

Current Ampl if icat ion. - 35000 

In general, the focusing electrode is connected to dynode No.i at the 
socket and operated at the same fixed potent ial as dynode No. 1. However, 
in applications critical as to magnitude, uniformity, or speed of the 
response, the focusing electrode may be connected to the adjustable 
arm of a potentiometer between cathode and dynode No. 1 in the voltage 
divider, and operated at an optimum potential within a range of 10 to 
60 per cent of the dynode-No. 1 potential. 

An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No. 10 as the output electrode. With 
this arrangement, the load is connected in the dynode-No. 10 circuit 
and the anode serves only as collector. 

For conditions the same as shown under (1) except that the value of 
light flux is 0.01 lumen and 150 volts are applied between cathode and 
all other electrodes connected together as anode. 

Under the fol lowi ng conditions: Light i nc ident on the cathode is trans- 
mitted through a blue filter (Corning, Glass Code No. 5113 polished to 
1/2 stock thickness) f rom a t ungsten-f i 1 ament lamp operated at a color 
temperature of 2870°K. The value of light flux on the filter is 0.01 
lumen. The load resistor has a value of 0.01 megohm, and 150. volts 
are applied between cathode and all other electrodes connected to- 
gether as anode. 

istic of this source, see sheet SPECTRAL CHAR- 
■"""" SOURCE AN0 SPECTRAL CHARACTERISTIC OF 
PASSING THROUGH INDICATED BLUE FILTER 
at front of this section. 
Measured at a tube temperature of 25°C and with the supply voltage (e) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. 
Dark current caused by thermionic emission and ion feedback may be 
reduced by the use of a refrigerant. 

For maximum signal-to-noise ratio operation with a supply volt-age 
(e) below 1000 volts is recommended. 

Under the following conditions: Supply voltage (E) is 1000 volts, 
25°C tube temperature, ac-amplifier bandwidth of 1 cycle per second, 
tungsten light source of 2870°K interrupted at a low audio frequency 
to produce incident radiation pulses alternating between zero and the 
value stated. The "on" period of the pulse is equal to the "off" 
period. The output current is measured through a filter which passes 
only the fundamental frequency of the pulses. 

Determined under the same conditions as shown under (A) except 
that use is made of monochromatic source having radiation of 2537 
angstroms. 



OPERATING CONSIDERATIONS 

The operating stability of the 6903 is dependent on 
the magnitude of the anode current and its duration. 
Whenthe6903 is operated at high values of anode current, 
a drop in sensitivity (sometimes called fatigue) may be 
expected. The extent of the drop below the tabulated 
sensitivity values depends on the severi ty of the operating 
conditions. After a period of idleness, the 6903 usually 
recovers a substantial percentage of such loss in sensi- 
tivity. 



For spectral characteristic of 
ACTERISTIC OF 2870°K LIGHT SO 
LIGHT FROM 2870°K SOURCE AFTER 
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The use of an average anode current well below the maximum 
rated value of 0.75 milliampere Is recommended when sta- 
bility of operation is important. When maximum stability 
is required, the anode current should not exceed 100 
microamperes. 

Electrostatic and/or magnetic shielding of the 6903 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

of Phototube having S-13 Response 
is shown at the front of this Section 



PHOTOCATHODE 

„ -DIAMETER 

|5/ A "MIN. 



MEDIUM-SHELL 

DIHEPTAL 
14-PIN BASE\ 
JETEC NSBI4-38 



(SEE NOTE) 



»%" 



^T 16 
BULB 



FOWIUI 



■«— 2 5 /„"max. — H 



92CS-9038 



<L OF BULB WILL NOT DEVIATE MORE THAN 3° 
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN MINIMUM DIAMETER, DEV I AT I ON FROM FLAT- 
NESS WILL NOT EXCEED 0.010" FROM PEAK TO VALLEY. 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF 
E BETWEEN CATHODE AND DYNODE N2. 1; 1/12 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE 
N2 10 AND ANODE. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE Nfi 1. 

1000 1 — i — r— i — i—i — i — i — i — i — i — i — i — i — i—i — i — i — i — i— i— i — i — i m ■ mnnonno 


8 
6 

4 
3 

2 

100 
8 

6 
* 4 

g 3 

CO 

2 

a: 

UJ 

•- 10 

o ° 

o 6 
o 

z 4 

UJ 

5 3 

_J 

£ 2 

UJ 

tr 

UJ 

o_ 

i '-° 

1 8 
t 6 

> 

t 4 
w 

S 3 

2 

0.1 
8 
6 

4 
3 

2 
0.01 
















—£- 
















~ -i 8 
















~t ft 
















-r o 














1 
















r 
J 
















1 


3 














T ~ 

1 


/ 2 
/ 

-tz^ 1000000 














'-l—i 


f-l-B 














t L 


~2 c 














J 7 


t 6 












i 


f it^y 


? 












,v 


*/V 


7 4 










A 






1 3 

7 o 










i 


Wit 

WW 


■^~ 2 










*t 


: ^ 












8 2 










ft 


■3"/ 


c O 










i*rr° 


6 h- 








: ^ 


sxb 


r sJM~ 


A <-> 








/ 






4 t 








/ 


^ 


7 


r 


3 £ 

5 








/ 


// 




1 


2 

z 

UJ 








£ - 


/ 


:r- 




10000 q; 








r : 


' / 














H 


i 


2 




8 o 








i ' 


i / 














- 7 3* 


/ / 














- A It 


1 














1 


f 






4 








/ 'A 


1 














/// 








2 






_ 


- t-, 








1000 






j 


-313 














t 


-44-1- 








8 






' 


-itt 














_j_ 


-ILL _ 














1 


-U-4 














/ 


i 














f, 


7 








3 






// 


il 








2 

100 



500 750 

SUPPLY VOLTS (E) 



92CL-9033 




6903 



EFFECT OF MAGNETIC FIELD ON ANODE CURPENT 
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MAGNETIC FIELD IS PARALLEL TO DYNODE -CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 

TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 

OBSERVER. 
DYNODE -N« I -TO -CATHODE VOLTS =150 
EACH -SUCCEEDING -STAGE VOLTS = 100 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE NS|. 
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MAGNETIC FIELD INTENSITY-GAUSSES 



7038 
VIDICON 

600-LINE RESOLUTION 

For film, and live pickup 

with color or black-and-white TV cameras 



■&. 



DATA 
General : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ± 10% . . . ac or dc volts 

Current 0.6 amp 

Direct I nterelectrode Capacitance:* 
Target to all 

other electrodes 4.6 /u/if 

Spectral Response See Curves 

Photoconduct i ve Layer: 
Maximum useful diagonal of rectangular 

image (4x3 aspect ratio) 0.62" 

Orientation of quality rectangle — Proper orientation is 
obtained when the horizontal scan is essentially parallel 
to the straight sides of the masked portions of the face 
plate. The straight sides are parallel to the plane 
passing through the tube axis and short index pin. The 
masking is for orientation only and does not define the 
proper scanned area of the photoconduct i ve layer. 

Focusing Method Magnetic 

Deflection Method Magnetic 

Overall Length 6.25" ± 0.25" 

Greatest Diameter 1.125" ± 0.010" 

Weight (Approx. ) 2 oz 

Operating Position Any 

Bulb T8 

Base Connector Cinch No.54A18088, or equivalent 

Base Small-Button Ditetrar 8-Pin (JEDEC N0.E8-H) 

Basing Designation for BOTTOM VIEW QW 




Pin 1 -Heater 
Pin 2-Grid No.l 
Pin 3 - Internal 

Connection — 
Do Not Use 
Pin 4 -Same as Pin 3 
Pin 5-Grid No. 2 
Pin 6-Grid No. 4, 
Grid No. 3 



Maximum Ratings, Absolute Values: 

For scanned area of 1/2" 

GRID-No.3 & GRID-No.4 VOLTAGE 

GRID-No.2 VOLTAGE 

GRID-No.l VOLTAGE: 

Negative-bias value 

Positive-bias value 



Pin 7 -Cathode 
Pin 8 -Heater 
Flange -Target 
Short Index Pin 
Same as 
Pin 3 



3/8" 



350 max. 
350 max. 

125 max. 
max. 



volts 
volts 

volts 
volts 



See next page. 



•♦-Indicates a change, 
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PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

DARK CURRENT 

PEAK TARGET CURRENT 

FACEPLATE: 

Illumination 

Temperature 

Typical Operation: 

For scanned area of 1/2" x 3/$" and 
faceplate temperature of 30 to 35 C 
Grid-No. 4 (Decelerator) & Grid-No. 3 
(Beam-Focus Electrode*) Voltage. . 
Grid-No. 2 (Accelerator) Voltage. . . 
Grid-No. 1 Voltage for picture 

cutoff 

Average "Gamma" of Transfer Charac- 
teristic for signal-output current 

between 0.02 /xa and 0.2 /xa . . . . 
Visual Equivalent Signal-to-Noise 

Ratio (Approx. )° 

Minimum Peak-to-Peak Blanking 

Voltage: 

When applied to grid No.l 

When appl ied to cathode 

Field Strength at Center of Focusing 

Coil (Approx. ) 

Field Strength of Adjustable 

Al ignment Coil* 



125 max. 


volts 


10 max. 


volts 


0.25 max. 


/xa 


0.55 max. 


/xa 


1000 max. 


ft-c 


60 max. 


°C 



250° to 300 
300 

-45 to -100 



0.65 
300:1 



75 
20 



40 



to 4 



volts 
volts 

volts 



volts 
volts 

gausses 



gausses 



Maximum-Sensitivity Operation for Live-Scene PickuP 
Faceplate Illumination (Highlight) 
Maximum Target Voltage required to 

produce dark current of 0.2 /xa 

in any tube** 

Target Voltaget 

Dark Current* 

Target Current (Highlight)". . . . 
Signal-Output Current:* 

Peak 

Average 



ft-c 



110 
60 to 100 

0.2 
0.4 to 0.5 

0.2 to 0.3 
0.08 toO.l 



volts 
volts 

/xa 

/xa 
/xa 



Average-Sensitivity Operation for Live-Scene Pickup 



Faceplate Illumination (Highlight) 

Maximum Target Voltage required to 
produce dark current of 0.02 /xa 
in any tube** 

Target Voltaget 

Dark Current 

Target Current (Highlight)". . . . 

* * , a ,*, ,V*,t, A ,V: See next page. 
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15 



ft-c 



60 


vol ts 


30 to 50 


volts 


0.02 


/xa 


0.3 to 0.4 


/xa 
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Signal-Output Current:* 

Peak 

Average 



Faceplate Illumination (Highlight). 
Maximum Target Voltage required to 

produce dark current of 0.004 yua 

in any tube** 

Target Voltage' 

Dark Current 

Target Current (Highlight)" . . . . 
Signal-Output Current:^ 

Peak 

Average 



0.3to0.4 
0.1 toO. 2 



Minimum-Lap Operation for Film PickuP 



100 



30 

15 to 25 

0.004 

0.3to0.4 

0.3 to0.4 
0.1 toO. 2 



ft-c 



volts 
volts 

fja 



This capacitance, which effectively is the output impedance of the 
7038, is increased when the tube is mounted in the def lee t i ng-yoke 
and f ocusing-coi 1 assembly. The resistive component of the output 
impedance is in the order of 100 megohms. 

Ream focus is obtained by combined effect of grid-No. 3 voltage which 
should be adjustable over indicated range, and a focusing coil having 
an average field strength of 40 gausses. 

Definition, focus uniformity, and picture quality decrease with de- 
creasing grid-No. 4 and grid-No. 3 voltage. In general, grid No.u and 
grid No. 3 should be operated above 250 volts, 
with no blanking voltage on grid No.l. 

Measured with high-gain, low-noise, cascode- i nput-t ype amplifier 
having bandwidth of 5 Mc . Because the noise in such a system i 
predomi nately of the high-frequency type, the visual equivalent signal 
to-noise ratio is taken as the rat io of highl ight video-signal curren 
to rms noise current, multiplied by a factor of 3. 

The alignment coil should be located on the tube so that its center 
is at a distance of 3-II/I6 inches from the face of the tube, and be 
positioned so that its axis is coincident with the axis of the tube 
the deflecting yoke, and the focusing coil. 

The target voltage for each 7038 must be adjusted to that value which 
gives the desired operating dark current. 

Indicated range for each type of service serves only to illustrate 
the operating target-voltage range normally encountered. 
The deflecting circuits must provide extremely linear scanning for 
good black-level reproduction. Dark-current signal is proportional 
to the scanning velocity. Any change in scanning velocity produces a 
black-level error in direct proportion to the change in scanning 
veloc ity. 

V ideo ampl i f iers must be designed properly to handle target currents 
of this magnitude to avoid amplifier overload or picture distortion. 
Defined as the component of the target current after the dark-current 
component has been subtracted. 
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*T 



6.25^ 
±.25 



J. 



MASKED PORTION 
- OF FACE 
(SEE NOTE) 



TARGET 
-FLANGE 




SMALL-BUTTON 

DITETRAR 

8-PIN BASE 
JEDEC N2E8-II 



92CS-9494R2 



NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 
THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 
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7263 x * 

VIDICON 

LOW-POWER (0.6-WATT) HEATER 600-LINE RESOLUTION 

For use under severe shock and vibration, high 
humidity, and altitudes up to 50,000 feet in 
small, compact, transistorized TV cameras 



DATA 
General : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10% . . . ac or dc volts 

Current 0.095 amp 

Direct Interelectrode Capacitance:^ 

Target to all other electrodes 4.6 /i/xf 

Spectral Response See Curves 

Photoconductive Layer: 

Maximum useful diagonal of 
rectangular image (4x3 
aspect ratio) 0.62" 

Orientation of quality rectangle — Proper orientation is 
obtained when the horizontal scan is essential \ y para I lei to 
the p lane passi ng through the tube axisand short index pin. 

Focusing Method Magnetic 

Deflection Method Magnetic 

Overall Length 5.12" ± 0.06" 

Greatest Diameter 1.125" ± 0.010" 

Weight (Approx.) 2 oz 

Operating Position Any 

Bulb T8 

Base Connector Cinch No.54A18088, or equivalent 

Base Small-Button Ditetrar 8-Pin (JEDEC N0.E8-H' 

Basing Designation for BOTTOM VIEW 8HM 

Pin 1- Heater §W§ Pin 7 -Cathode 

Pin 2 - Grid No.l GX^xVi© Pin8-Heater 

Pin 3- Internal j ™^[Y Flange - Target 

Connection — (i> — ^^w?) Short Index Pin 

Do Not Use ^r^^^A^ ^ ame as 

Pin 4 -Same as Pin 3 0^r^S) Pin 3 

Pin 5- Grid No. 2 short 
Pin 6-Grid No. 4, 
Grid No. 3 

Maximum Ratings, Absolute-Maximum Values: 

For altitudes up to 50,000 feet and 
scanned area of 1I2" x 3/8" 

GRID-No.3 & GRID-No.4 VOLTAGE 350 max. volts 

GRID-No.2 VOLTAGE 350 max. volts 

GRID-No.l VOLTAGE: 

Negative-bias value 125 max. volts 

Positive-bias value max. volt 

PEAK HEATER- CATHODE VOLTAGE: 

Heater negative with respect to cathode . . 125 max. volts 

Heater posit ive with respect to cathode . . 10 max. volts 

*: See next page. 



4-59 mcion TUBE DM90N TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



A/ 7263 

VIDICON 



50° to 300 
300 


volts 
volts 


45 to -100 


volts 


0.65 




300:1 




75 
20 


volts 
volts 



DARK CURRENT 0.25 max. xxa 

PEAK TARGET CURRENT 0.55 max. xxa 

FACEPLATE: 

Illumination 1000 max. ft-c 

Temperature (Operating or storage). . . 60 max. °C 

Typical Operation: 

For scanned area of 1/2" x 3/8" and 
faceplate temperature of 30 to 35 C 
Grid-No. 4 (Decelerator) & 

Grid-No. 3 (Beam-Focus- 
Electrode*) Voltage 250° to 300 

Grid-No. 2 (Accelerator) Voltage . 
Grid-No. 1 Voltage for picture 

cutoff* 

Average "Gamma" of Transfer 

Characteristic for signal- 
output current between 

0.02 xxa and 0.2 xxa 

sual Equivalent Signal-to- 

Noise Ratio (Approx.) 

Minimum Peak-to-Peak Blanking 

Voltage: 

When applied to grid No.l . . . 

When applied to cathode .... 
Field Strength at Center of 

Focusing Coil (Approx.) 40 gausses 

Field Strength of Adjustable 

Alignment Coil® to 4 gausses 

Maximum-Sensitivity Operation for Live-Scene Pickup 
Faceplate Illumination (Highlight). . 2 ft-c 

Maximum Target Voltage required to 

produce dark current of 0.2 xxa 

in any tube** 
Target Voltaget 
Dark Current* . 

Target Current (Highlight)" 0.4 to 0.5 

Signal-Output Current:* 

Peak 

Average 

Ave rage-Sensit xvity Operation for Live-Scene Pickup 

Faceplate 1 1 1 uminiat ion (Highlight) . 15 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.02 /xa 

in any tube** 60 volts 

Target Voltaget 30 to 50 volts 

Dark Current 0.02 xxa 

Target Current (Highlight)" 0.3 to 0.4 xxa 

4*o«o$**f 
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110 
60 to 100 

0.2 
0.4 to 0.5 


volts 

volts 

xxa 

xxa 


0.2 to 0.3 
0.08 to 0.1 


xxa 
xxa 
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Signal-Output Current:* 

Peak 

Average 



0.3 to 0.4 


/za 


0.1 to 0.2 


^ 



Minimum-Lag Operation for Film Pickup 



100 



ft-c 





30 


volts 


15 


to 25 


volts 


0.004 


(jlZ 


0.3 


to 0.4 


/ua 


0.3 


to 0.4 


fa 


0.1 


to 0.2 


/ia 



Faceplate Illumination (Highlight). 
Maximum Target Voltage required to 

produce dark current of 0.004 yua 

in any tube** 

Target Voltage' 

Dark Current 

Target Current (Highlight)" .... 
Signal -Out put Current:* 

Peak 

Average 

This capacitance, which effectively Is the output Impedance of the 
7263, Is increased when the tube Is mounted In the deflect I ng-yoke 
and focus Ing-col 1 assembly. The resistive component of the output 
Impedance Is in the order of 100 megohms. 

Beam focus is obtained by combined effect of grld-No.3 voltage which 
should be adjustable over Indicated range, and a focusing coil having 
an average field strength of ttO gausses. 

Definition, focus uniformity, and picture quality decrease with 
decreasing grid-No. u and grld-No.3 voltage. In general, grid No. 4 and 
grid No. 3 should be operated above 250 volts. 

With no blanking voltage on grid No.l. 

Measured wl th h Igh-galn, low-noise, cascode- Input-type ampl I f ler havl ng 
bandwidth of 5 Mc. Because the noise in such a svstem I s predominately 
of the high-frequency type, the visual equivalent s I gnal-to-no I se 
ratio is taken as the ratio of highlight video-signal current to rms 
noise current, multiplied by a factor of 3. 

The alignment coll should be located on the tube so that its center 
Is at a distance of 3-11/16 inches from the face of the tube, and 
be positioned so that Its axis Is coincident wi th the ax I s of the tube, 
the deflecting yoke, and the focusing coil. 

The target voltage for each 7263 must be adjusted to that value which 

gives the desired operating dark current. 

Indicated range for each type of service serves only to i 1 lustrate the 

operating target-voltage range normally encountered. 

The deflecting circuits must provide extremely linear scanning for 

good black-level reproduction. Dark-current signal is proportional 

to the scanning velocity. Any change in scanning velocity produces a 

black-level error In direct proportion to the change in scanning 

velocity. 

Video amplifiers must be designed properly to handle target currents 
of this magnitude to avoid amplifier overload or picture distortion. 

Defined as the component of the target current after the dark-current 
component has been subtracted. 



SPECIAL PERFORMANCE. DATA 

In connection with the fol lowing tests, sample 7263' swill 
maintain resolution as determined with a RETMA Resolution 
Chart, or equivalent, and will faithfully reproduce al 1 resolu- 
tion wedges and grey scales of the chart. 

Vibration Tests: 

These tests are performed under conditions for Average- 
Sensitivity Operation for Live-Scene Pickup on a sample lot 
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of tubes from each production run. Tubes and thei r associated 
components§ are v i brated on apparatus providing dynamic condi- 
tions similar to those described in Ml L-E-5272B4, paragraph 
4.7.1. 

Resonance. Tubes and associated components§ are vibrated 
(per the method of Ml L-E-5272B4, paragraph 4.7.1.1) for 1 
hour at +25° C, for 15 minutes at 0° C, and for 15 minutes 
at +55° C. 

Cycling. Tubes and associated components§ are vibrated 
( per the method of Ml L-E-5272B^, paragraph 4.7.1.2 pertaining 
to spec imen without vibration i so I ators ) f or 1 hourat+25° C, 
for 15 minutes at 0° C, and for 15 minutes at +55° C. 

Temperature-Pressure (Altitude) Tests: 

Tubes and associated components§ are subjected (per the method 
of MIL-E-5400* paragraph 3.2.20, 3.2.20.1, and 3.2.20.1.1) to 
the separate and combined effects of vary i ng temperature 0° to 
+55° C and varying barometric pressure 30 to 3.4 inches of 
mercury. The pressures correspond to sea level and to an 
altitude of 50,000 feet, respectively. 

Shock Tests: 

These tests are performed with no voltages applied and on a 
sample lot of tubes from each production run. Tubes and thei r 
associated components§ are subjected in these tests (per MIL-E- 
5400*, paragraph 3.2.21.2. 1) to 18 impact shocks of 15 g consist- 
i ng of 3 shocks in opposite directions along each of three 
mutually perpendicular axes of the tube. Each shock impulse 
has a duration of 11 ± 1 milliseconds with a maximum impact 
acceleration occurring at approximately 5.5 milliseconds. 

Temperature-Humidity Tests: 

These tests are performed wit h no vo Itages applied to the 7263. 
The 7263 and associated components§ are subjected (per the 
method of Ml L-E-5400*, paragraph 3. 2. 20. 2B ) to re I at i ve humidi- 
ties up to and including 100 per cent at temperatures up to 
and including +50° C. 

«> Tube socket such as Cinch No. 5UA18088 and RCA Assembly No. 200SDU501, or 
equivalent, which consists of the deflecting colls, focusing coll, 
. alignment coll, shield, and target connector. 

" 5 June 1957, Procedure I of Military Specification. 
1 January 1956. 

OPERATING CONSIDERATIONS 

The target connection is made by a suitable spring contact 
bearing against the edge of the target flange. This spring 
contact may conveniently be provided as part of the focusing- 
coi I des i gn. 

Support for the 7263 should be provided such that, under 
v i brat ion and shock, the tube will notbedisplaced with respect 
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to the focusing, deflecting, and alignment fields. Suitable 
support is provided for the tube and its socket in the RCA 
Deflection Assembly 200SDU50I, or equivalent. Orientation of 
the 7263 in its support should be such that the hori zontal scan 
is essentially parallel to the plane passing through the tube 
axis and short index pin. 




SMALL-BUTTON 

DITETRAR 

8-PIN BASE 

JEDEC N2E8-II 

92CS-9885 
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7263 

TYPICAL LIGHT-TRANSFER CHARACTERISTICS 



ILLUMINATION .'UNIFORM OVER PHOTOCONDUCTIVE LAYER 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= l/fc x3/q [ 
FACEPLATE TEMPER ATURE = 30°C APPROX. 




0.01 0.1 I 10 

2870° K TUNGSTEN ILLUMINATION ON TUBE FACE —FOOT -CANDLES 

92CS-9495 

TYPICAL PERSISTENCE CHARACTERISTIC 







INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES = 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/^x3/ " 
FACEPLATE TEMPERATURE = 30° C APPROX. * ° 
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TYPICAL PERSISTENCE CHARACTERISTICS 
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